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ing normal nucleotide of the target base sequence. 1 Table, 
17 ill. 

CLAIMS 

A method for the detection of single nucleotide changes 
in the nucleic acids of a sample, which comprises amplifica- 
tion of the nucleic acids of the sample by carrying out a 
chain propagation reaction with the use of primers, nucleo- 
side triphosphates and a polymerization enzyme, followed by 
revealing the changes, characterized in that, at least one of 
the primers is diagnostic, having on the 5 1 or 3' end 
thereof a terminal nucleotide which is complementary to the 
changed nucleotide or to the corresponding normal nucleo- 
tide, the change being revealed from the presence of ampli- 
fication products, if the terminal nucleotide of the primer 
is complementary to the corresponding nucleotide in the nu- 
cleic acid sample or from the absence of such amplification 
products, if the terminal nucleotide of the primer is not 
complementary to the corresponding nucleotide in the nucleic 
acid sample. 
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(54) CnOCOB OIIPEflEJIEHHil nOCJIEAO- 
BATEJlbHOCTH HYKJIEOTHAOB 

(57) Cnoco6 jxjisl onpeae^eHns h&jihmhs iuih 
orcyTCTBHH oflHofi vuw HecKOJitKHX nooieaoBa- 
Te-ibHocrefl HyioieoTHaoB. Cnoco6 BmnonaeT 



KOHTaKTHpOBaHHC o6pa3Ua HyKJieHHOBOft KMC- 

jioth c AHarHOCTHMecxHM npaiiMepoM, kotopuh 

SBJIflCTCH CymeCTBeHHO KOMIUieMCHTapHHM B 

OTHomeHHH OTarHocTHMeocoft Macro nocneflOBa- 

T&rlbHOCTH OCHOB3HHH MKIZICHR, nOCpCflCTBOM 

Mero flocTHraeTOi totmco pacnpoerpaHemie 
flHarHcxrrHMecKoro npaftMepa Ha MaTpnuy mh- 
meHH npH cooTBCTCTBywimix yoiOBKsx, ecnH 
TepMHHajibHbift Hymiconm OTarHoenwecKoro 
npaiiMepa KOMiuieMCHTapcH ot6o b OTHomeHHH 
k npeanojiaraeMOMy BapnairrHOMy HyxjieoTHay, 
;ih6o k cootbctctb yiomeMy HopMajitHOMv 
HymieoTHfly noai^OBaTe^BocTH ocHOBaHHH 

MHQZ6HH. 1 Ta&L, 17 ILL 
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Pl3o6peTeHHe othochtca k cnoco6y onpeae- 

JltHlrlSl H3JIHMHH HOT OTCyTCTBH* OHHOH HOT 

HecKOvitKHx noGiejjoBaTe^bHOcreM BapnaHTHbix 
h yKJi eonmo b nocpencreoM sxcTpaxoimpoBaHHH 
H/Hi ero OTcyTCTBHfl h k Ha6opaM mix. 
onpeAe^eHHS. 

H3o6peTeHHe HMeeT oco6oe 3HaHeime npH 
flHaraocTH^ecKOM cxpHHHHre o6pa3UOB flHK 
HaoieaoBaHHHx coctoahkh, npeapacnovio- 
jKeHHii hot coMaTHMecKHx MyTamiH h o6ecne- 
HHBaer o6mnH cnoco6 Jiencoro onpefl&aeHiw 
ToneMHHx MyTamifi. KpoMe toto, oho npnroAHO 
aot onpeAejieHHs h THnH3amiH hh^ckixhohhhx 
naToreHOB nocpeflcraoM aHajiH3a hx JIHK hot 
PHK. 

H3BecTH0, mto y jixwh cymecrayiOT 
HecKOiibKo coTeH reHeniMecKHx 3a6aieBaHH&, 
xoTopue sBJisxncsi pe3yjibTaTOM onpeAejieHHbix 
Myraimfl Ha ypoBHe flHK. McnexyjiiipHoe 
ocHOBaHHe aot HCKOTopux H3 3THX 6ojie3Hefi 
y^e H3BecTH0, npuveM nccjieAOBaHHe 6hicrpo 
BHSBJiseT MOJiexy;ispHoe ocHOBamie am Tex 
reneTHMecKHx 3a6o;ieBaHHfi, aot Koropux b 
Hacrosmee BpeMs HCHSBecTHa npnpofla Myra- 
uhh. Koraa tomhoc MOJiexyjispHoe ocHOBaHHe 
aot HacieaoBaHHoro coctoshm He h3bcctho, 
MO^ceT 6hm> npeuocraBiieH flnarH03 HapymeHra 
hjih pacnanoaceHHfl Hocirrejieft b hhcJxdpmhthb- 
hhx poAoaiOBHHx nocpeacTBOM RFLR (orpa- 
HHTOBawmnfl cJjparMeHT npoTK^eHns 

H0OTM0p4)H3Ma) C HCII07Ib30BaHHeM 30HAOB 

flHK b reHeroMecxofi cbh3h c ofoacTbio 
3a6ovieBaHHfl. TaxHM o6pa30M, b Hacrosmee 
BpeMs MHmeuHafl ahctpckJhih fliomeHHa, uhc- 
thhA 4ra6po3 h xopes XaHTHHTTOHa MOiyr 
flHarHocrapoBaTbai b KanecxBe npHMepa hc- 
nojib30BaHH£ TexHOJiorHH RFLR. OaHaxo Taxoe 
TecnipoBaHHe hco6xoahmo ocymecTBjiflTb ot- 
nejiiHO b OTHomeHHH xaamoro coctohhhh h 
Tpe6yercfl 3HaMHTejn>Hoe xootmcctbo pa6ona, 
npnweM zum xa^Aoro aryvaa Tpe6yeTCfl 
oHHcrxa flHK, pacmeimeHHe orpaHHWHBaiomero 
(tepMeHTa, aaexTpo4>ope3 arapo3Horo r&ia, 
oxpaimiBaHHe no CoyrepHy, rH6pHAH3amui f 
onpeae^eaHe npo6u ni6pHAH30BaHHoro reHa h 
aHaOT3 po^oaioBHoft. Hexoropbie Apynie na- 
cJienoBaHKhie coctoahhh CBS3ara c onHoroweH- 
hmmh MyTarmaMH b re Hax, oflHaxo xaacAoe H3 

3THX COCTOflHHH AOlTOKHO 6bTTb npOaH3JIH3HpO- 
BaHO OTflem>HO f IIpHMeM BO3HHXai0T aoiiooth- 

TcibHwe cneim(J)HMecKHe 3aTpyaHeHHS, xonja 
TOMeraHe MyraimH hbotiotcs reTeporeHHHMH. 
Tax, HanpHMep, 6onee mcm 40 pa3JiHMHbix 
Tone^HMx MyraaHH Moryr Bhi3Ban> 6eTa-T&n- 
JiacaaMHK) h no MeHimew Mepe 5, a BepoaTHo 
6oAi>nie hcm 12 tomcmhhx MyrauHfl Moryr 

BhI3BaTb reMO(})H^HK) A. B OTHOUieHHH 3THX 

reTeporeHHHx coctoshmh xaraafl noTeHmia^b- 



Haa TOHxa MyTatura b HacToamee ' BpeMa, 

B03MO»HO, HV^naeTCfl B OTfle^BHOM aH2LlH3e. 

3to MO^er Bioiro^aTb ciohchmh RFLR ranno- 

THnHWH aHaJ!H3 C MHO^eCTBOM OipaHHMHBaiO- 

mux 4?epMeHTOB. 

Pflii TOMeMHbix MyTamra b coMaTHMecKHx 

K^ieTXaX 6hLl BOB^eMeH B pa3BMTHe pa3^HWHMX 

bhuob paxa, HanpHMep ToneMHiae MyrauHH b 
ras oHxoreHa JI. Booc h corp., Nature, 

t.327, c.293,1987). 

B 3a«Bxe Ha EBponaTeHT N 87302196.8 
(ny6OTxaiuiH N 237362) (JrapMH UeTyc Kopn. 
omicaH cnoco6 onpeaejieHHs Hajumnfl mm 
OTcyrcTBHA no MeHimefi Mepe ootoA Hyx^ieo- 
4)h-ti>hoh BapnauHH b nocieAOBaTejn>HocTH H3 

OflHOft HOT HeCXCTbXHX HyXJieHHOBUX XHOIOT, 

xoropHe coAepacaTca b o6pa3ue, xoTopbm 
BXOT)MaeT: 

a) o6pa6crrxy o6pa3ua BMecre hot noaie- 
AOBaTe^BHo c ueTHpbMA pa3OTHHMMH Hyxneo- 
thahhmh TpHcJjoccJjaTaMH, peareHTOM JUISL 
noOTMepH3amiH Hyx^eororHHx Tpn(J)oc4)aTOB h 
OAHoro araroHyxjieoTHAHoro npaHMepa ana 
xaamoro BHTxa xawjoft HymieHHOBoft xhoioth, 
b xoropoft npeanojiaraeTCfl coAepjxaHHe yxa- 
3aHHoik BapnauHH npH ycnoBaax ni6pHJiH3a- 

UHH, TaXOfl, HTO UJIX xa^AOTO BHTX3 

HyxjieHHOBoft KHOxorbi, coAep^aniero pa3jnw- 
Hbie BapnauHH, noanexanme onpeAe^eHHX), 
CHHTe3 HpyeTCs npoAyxT pacnpocrpaHeraifl xax- 
Aoro npaHMepa, KOTopuS krjirgtcs. KOMxmeMeH- 
TapHWM x xaacAOMy BHTxy HyxjieHHOBoft 
xhoioth, b xotopom yxa3aHHHft npaSMep hot 
npaiiMepbi Bu6HpawTCfl t3khm o6pa30M, mto6m 
6bm> cymecTBeHHo xoMiuieMeHTapHHMH x 
xaaujoMy BHTxy Hyx^eHHOBofi xhoioth, coAep- 
^ameMy ^K)6yio Bapnamno, Tax mto npojryxr 

pacnpOCTpaHeHHfl, CHHTe3HpOBaHHHH H3 OAHoro 

npafiMepa, xorna oh OTA&naTca ot CBoero 
KOMnneMeHTa (xpoMOCOMHoro Ha6opa), mojkct 
ary^HTb *b xaMecrBe MaTpHiiu njia CHHTe3a 
npoAyxTa pacnpocrpaHeHHfl Apyroro npaHMepa; 

6) o6pa6oTxy o6pa3ua b yaiOBMx AeHaTy- 
pamiH, mto6m OTAeOTTb npoAyxra pacnpbcTpa- 
HeHHH npafiMepa ot hx MaTpmxbi, ecnn 
npHcyrcTByiOT BapnauHH, noweacamHe onpe- 
AejieHHX); 

b) o6pa6oTxy o6pa3ua BMecre hot nooie- 

AOBaTe^iHO yxa33HHHMH MeTHpbMH Tpn(J)oc4)a- 

t3mh Hyx^ieoTHAa, peareHTOM aha 
naiHMepH3aiuiH TpncJxx^jaTOB HyxjieoraAa h 
npaiiMepaMH o/iHTOHyx-n eoTHAOB t3xhmh, *rro6bi 
CHHTe3HpoBanca npoAyxT pacnpocrpaHeHiiii 
npaHMepa c Hcnonb30BaHHeM xa^Aoro OTAevib- 
Horo BHTxa, no^yMeHHoro Ha ct3ahh 6) b 
xawecrBe MaTpnmj, npn xoropoft craAHH 6) h 
b) noBTOpiiiOTCfl AooraTOMHoe mhoio pa3, HT06bi 
npiiBecTH x o6Hapy)KHBaeMOMy axcrpaxonnpo- 
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b3hhio HyioiewHOBOii xhciotu, coaepxameii 
nocneAOBaTejibHOCTb BapHaurai, ecru ohh 

HMCIOTCSj 

r) (J)HKCiipoBaHHe npoayxTa craaHH b) Ha 
MeM6paHe; 

jO o6pa6oTxy MeM6paHH b yoioBHsx 

ra6pHJH3aUHH MCM6HOH nOGie^OBaTertbHOCTfclO 

- cneixH(J)HMecKHM o jmroHyicn e ot hjjhhm 30haom, 
cnocodHUM k rH6pHHH3amiH tojtbko c sxcrpa- 
KonupoBaHHOH nocieflOBaTe^bHocrbK), flBjiflerca 

KOMIUlCMCHTapHOH EtO OTHOmeHHK) K o6;iaCTH 

SKCrpaKonHpoBaHHoft noaieaoBaTe^bHOCTH; h 

e) onpeaejieHHe, earn 30HA ni6pHaH30BaJiCfl 
Ha 3KCTpaKormpoBaHHoft nooieaoBaTejibHOCTH b 
o6pa3ue HyioieHHOBOft xhoioth. 

OnpeAweHHe Hajurmis jum OTcyTCTBHfl no 
Mem>nieft Mepe okhoS Hyx^eonurHofi BapnaoHH 
b onpeffeJieHHHx cneimajrbHbix cirryamisx 
MO»er 6hrn> flocTHTHyro c noMomwo paajow- 
hhx MeroOTK. Tax, b .hco6hmhhx oiynaax, 
ecrtH ToneTOafl MyrauHfl co3aaeT iuih pa3py- 
maer orpaHHMHBaiomHii cairr (HanpHMep cep- 
noBHjHaa mieTOWHas aHCMHs) , ycBoeHHe 
orparaiMHBaiomero (fcepMeffra mo^ct npHMCHirn> 
jlth ao, mm nocne axorpaxonHpoBaHHH 
(<D.<t>.Hexa6 h corp., Nature, t.329, c.293, 
(1987)). Eonee -roro, b oTHomeHHH 6ara>mHX 
HCiunoMeHHHx noaieflOBaTe^BHOcreft HyxjieHHO- 
Bod khcioth npafiMepu jyw SKcrpa- 
KonHpoBaHRs Moryr 6bm> npnroTOBJieHH juis 
o&iacreft BHyTpH npeano;iaraeMon> Hauime- 
HHfl, Taxoro xax 23 xlo Haano^jeHHe, 
BU3biBaiomee ajEwfea-TajiaccaaMHio; b raxnx 
orywaax Heycnex c sxcrpaxonHpoBaHHeM hcx- 
jxxweHHod nocneflOBaTejibHocTH noaTBepamaeT 
HCKjnoweHHe h TaxHM o6pa30M, HanpHMep, 
sBJiaeTCs ^Harao30M a^b^a-Ta^accasMHH 
(<D.O.^exa6 h corp., Nature, t.329, c.293, 
(1987)). 

Cnoco6 axcrpaxoiiHpoBaHHfl no nyfvmxa- 
Uhh EBponaTeHTa N 237362 npeaocraBJiseT 
Hexoroptie npeHMymecrea nepea m eTOflHxaMH 
RFLP (orpaHHHHBaiomHH (fcparMeirr nporaace- 
hhh noAHMop4>H3Ma) h ajuiejibHoro cneuHcfcH- 
Hecxoro cumroHyxjieoTima, xoTopaa onncaHa, 
HanpHMep, KaHOM h flo3H, Tpyabi HaimoHajib- 
Hoft AxaaeMHH Hayx CIHA (Proc.Nat.Acad.Sci.) 
t. 75, c.5631, 1978 r., Py6nHOM h KanoM, 
Lancet, 1985-1, c.75, 1985 r., KoHHepoM h 
corp., TpyaH HauHOHa^BHOH AxaaeMHH Hayx 
CIHA, t. 80, c.78, 1983 r., Khjwom h cotp„ 
Nature, t.304, c.230, 1983 r. h PEnpai-cy h 
corp., New England J.Medicine (JKypnan 
MeflHUHHw HoBoft Ahtjihh) , t.309, c.284, 1983 
r. 

TeM ne MeHee b nyfoiHxauHH EBponaTeHTa 
N 237362 onHcan cnoco6, xcrropwH BX^iowaeT 
HenHcxpHMHHaTHBHoe sxcrpaxonHpoBaHne 
npe2craBviiiK)meH HHTepec onpeae^eHHofi no- 
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CieiJOBaTe^bHOCTH, MTO HeH36e3KHO HpHBOflHT X 

Heo6xoj5HMOCTH psaa flono^HHTejn»HHx crajrai 
onpeae^eHHfl, Ha xoTopue 3aTpa*tHBaercH 
BpeMH h KOTopbie Bx^uonaiOT iuih aawTbHeHinee 

HCnOjlb30B3HHe MtHtHOTd nOCieaOBaTCTbHOCTH - 

cneuH(J)irHecxoro o/mroHyx^eoTHaHoro 30Haa, 

KOTOpblH, B03M05KHO, JXOJl^tR 6bITb CnOCo6HMM 

pa3^HMan> nocieaoBaTenbHOCTH, cnviHMaioinHe- 

Cfl CTO.Tb HeSHa^HTe^TbHO, KaK Ha CmiHCTBeHHHH 

HyiuieoTHfl h/ilth Hcnonb30BaHHe cneim^HMe- 
ckoh orpaHHHHBaiomeH 3H30HyxAea3bi b Tex 
orpaHHMeHHbix oryMaax, xoraa npeacTas^no- 
maa HHTepec TOMeHHaa Myramis cosaaeT ara 
pa3pymaeT ono3HaionryK) nocieaoBaTejTbHocrb 
4>epMeHTa, n/vum Hcno;n>30BaHHe mcto^ob 
HenocpeACTBeHHoro nocie^OBaHHa na sxcrpa- 
xormpoBaHHofl flHK (cmotph pa6ory C.Wong 
h ccnrp., Nature, t.330, c.384, 1987 r. 

CymecrByeT norpe6Hocrb b npocroM cno- 
co6e HenocpeacTBeHHoro onpeae^eHHfl no MeHb- 
mefi Mepe ootoid ocHOBHoro pa3.wmfl b 
HyxneHHOBbix xHOiorax, Taxnx xax reHOMHaa 
AHK, b xoropoM CBeaeHH x MHHHMyMy crazmH 
onpefle^eHHa, vro npHBO^HT x cnoco6y, 
xoropbrA Moacer 6bm> ocymecrBJieH 6hctpo, 
tomho h jierxo npn MHHHMajibHoft XBaJiH(t)Hxa- 
hhh onepaTopa. 

H3o6peTeHHe ocHOBano Ha OTxphrraH Toro, 
mto nyTeM cooTBeTcreyiomero Bbi6opa Hyxjie- 
OTHaHofl nocjieaoBaTejibHOCTH, a"raro- 
HyxAeoTHOHoro npaHMepa bo3MO^cho 
cwexTHBHoe aocraaceHHe pacnpocrpaHeHH* 
npaHMepa w6o nooieAOBaTe^bHOCTH, co^ep«a- 
meft npeaino^araeMbiM BapHaHTHbrft Hyx^eorna, 
jm6o cooTBeTCTByx)meft nocieflOBaTejibHocrH, 
coaepxameS HopMajn>HUH HyxjieoTHa, hot 
npenoTBpameHne pacnpoarpaHeHHS Taxoro 
npafiMepa, TaxHM o6pa30M cymecraeHHO ynpo- 
maioTCfl Heo6xoOTMHe mcto^hxh onpeaejieHiw. 

B cooTBeTCTBHH c oiTHoii xapaxTepHoft 
Meprofi H3o6peTeHHH, pa3pa6oTaH cnoco6 onpe- 

fleJieHHH HaJTHMHfl HJIH OTCyTCTBHfl HO MeHbmeH 

Mepe ojrHoro BapnaHTa Hyx^eoraaa b ozthoh 
iuih HecxojibXHX HyxjieHHOBbix XHcnorax, 
xoTopbie coAepxa^HCb b o6pa3ue. 

3ror cnoco6 BXjnoMaeT o6pa6oncy o6pa3ua, 
BMecre hot nooieaoBaTem»Ho c cooTBercTByio- 
mHMH Hyx^eo3Ha-TpH(J)OC(t)aTaMH, pearenroM 

JSJIX nOJIHMepH3ailHH HyXJie03Hfl-TpH(t)OCCt)aTOB 

h flHaraocTHMecxHM npaiiMepoM nnz zmarno- 

CTHMeCXOH HaCTH OCHOBHOH nOOieflOBaTe^bHOCTH 

MHmeHH b yaiOBHflx ni6pHaH3auHH, npHMeM 
Hyx^eoTHflHaa nocneaoBaTejibHOCTb yxa3aHHoro 
flHarHocTHMecxoro npaHMepa flBJiaeToi TaxoBOH, 
MTO 0Ha cymecrBeHHO xoMruieMeHTapHa x 3toh 

flHarHOCTHMeCXOH H3CTH, TepMHHaJIbHbrfi HVX- 

AeoTHa AHarHOCTHMecxoro npaHMepa hbah€tc5i 
.tih6o xoMnjieMeHTapHHM x npeano;iaraeMOMy 
BapwaHTHOMy HyxjieorKay , .ih6o x cooTBeTcr- 
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ByiomeMy HopM&ribHOMy Hyxjieorony, nocpea- 
ctbom 3Toro CHHTe3HpyeTCH npoayxT pacnpocr- 
paHeHHfl xniarHocroMecxoro npaflMepa, Tonia 
yxasaHRHH TepMjmajibHHH Hyicrecmm flHarao- 
cTHMecKoro npaflMepa KOMimcMCHTapCH no 
OTHomeHHK) k cooTBCTCTByiomeMy Hyxjieoniiiy 

B OCHOBHOH nOCieAOBaTe/LbHOCTH MHmeHH, 

npHMCM HHK3KOH npoayxT pacnpocrpaHeHHfl He 
cinrre3HpyeTCH, ecni yxa3aHHbrfl TepMUH&Tb- 
hhh Hyicieonm MarHOCTHMecxoro npaiiMepa He 
KOKflmeMeHTapeH k cooTBeTCTByiomeMy Hyioie- 

OTH3ty B OCHOBHOfl nOOieflOBaTe^bHOCTH MHme- 
HH, a Taxace aerexrapoBaHHe najiwmz mm 
OTcyTCTBiu nponyxTa pacnpocrpaHeHHfl. 

GieayeT npH3Han>, mto xota stot cnoco6 
npeacTaa,i3ieT oco6hA HHTepec npn onpeawe- 

HHH HaJIHMHfl H-1H OTCyTCTBHfl TOMCMHHX 

MyrauHfl, cnoco6 b paBHOfl creneHH npHMeHHM 
k onpeae^eHHio HajiHMHfl hjih orcyTCTBHfl 
HOunoMeHHfl, BXjnoMafl HexjnoMeHHfl (xxnee hcm 
oOToro Hyiuiecmma, a Taxxe k onpeaejieHmo 
najiHMHfl hot OTcyTCTBaa 3aMemeHHfi 6aiee 
neM OOToro HymieoTHfla. B stom OTHomeHHH 
npocro Heo6xo^HMO 3Han> cooTBercrByionme 
HyxjieoTHOT, oco6eHHO cooTBeTCTByionmfi Tep- 
MHHajiBHHfi Hyxjieonm, c TeM mto6h momh 
6brn» crLiaraipoBaHH Hajyie^amHM o6pa30M 
h eo6 xoot MHe iiHarHOCTHMecxHe npaftMepn 
(npaflMep). 

MoacHO npH3Han>, mto ,to6oh o6pa30BaB- 
mHflcfl npoAyxT pacnpocrpaHeHHfl MoaceT 6mti> 
onpezxejieH b jno6ofl yao6Hofi 4>opMe, HanpHMep 
b ooto- hjih HByxpaTHO cnnpajibHofl qbopMe. 

KpoMe Toro, mokho npH3HaTi>, mto jno6ofi 
naiyMeHHHfi npoxryKT pacnpocrpaHeHHfl no 
acenaHHX) MoaceT 6bm> sxcrpanojinpoBaH c 
noMonibio peaxmiH nojiHMepaaHofl iiem* 
(PCR), Koropas onncaHa b naTeHTax CIIIA N 
4683195 h 4683202 c Hcnojn>30BaHHeM Ky-6e- 
Ta-pen^HKa3u, xoropaa onHcana b ny&mxauHH 
naTeirra 'Tln-CH-TH" N W087/06270 h 6-m 
TOMe BHorexHononiH, oxTflfipb 1988, nocpea- 
ctbom Hcnom>30BaHHfl SKcrpaxonHpoBaHHfl Hyx- 

JieHHOBOfl KHCJIOTH Ha OCHOBe TpaHCKpHnilHH 

c})hpmh "Cncxa KopnojjeftmH" xax onHcaHO b 
ny&iHxamm naTeirra "Ah-Ch-Th" N 
W088/10315, hjih nocpencTBOM Hcnojib30BaHHfl 

vlHHeHHOrO 3KCTpaK0nHpOBaHHS. B 3T0H CBH3H 

BbipaaceHHe "jnmeflHoe sxcrpaxonHpoBaHHe" 
(mm aMTLTH(J)HKamifl) Hcno-Tb3yeTcsr 3aecb ma 

CCbUXH Ha aMIL!HCj)HKaUHIO C HCnaiB30BaHHeM 

ejHHCTBeHHoro npaflMepa j&x xaamofl aHarao- 
CTH^ecKOH Macro b npHcyTCTBHH peareHTa w& 
no.iHMepH3auHH h cooTBeTCTBywmero Hyxjieo- 
THa-TpH<J>oc4)aTa, nocpeacrBOM Mero aMiuui(J)ii- 
xauHH ocymecTBJiflercfl pacnpocTpaHeHiieM 
npaiiMepa Ha ocHOBe HcnoJib30BaHHfl oahom 
cnHpajtH o6pa3ua hvxjichh boh xhoiotu b 
xanecTBe MaTp>m«. 
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B nepBOM, h oco6eHHo npeanoHTHTe^ibHOM, 
BapnaHTe BonjioraeHHn HacroHmero H3o6peTe- 
hhh cnoco6 BKviwqaeT: 

1) o6pa6oTxy o6pa3ua BMecre hjih noaie- 

aOBaTe^bHO COOTBeTCTByiOniHMH HyKjie03Hfl- 

Tpn({)oc(t)aTaMH, peareHTOM bar nojiHMepH3auHH 
HVKJieosHa-TpH^oc^aTOB, flHarHOcnniecxHM 
npaHMepoM mix um arHOCTHM ecxon Macro ochob- 
hoh nooieaoBaTejibHocTH MHmeHH h cootbct- 
CTByionmM npaHMepoM b yaiOBHsx 
ni6pHHH3auHH, npirqeM 3Ta HyxjieonwHafl 
nocie^OBaTe^bHocrb yxa3aHHoro OTarHocniHe- 
cxoro npaHMepa flBJiserca Taxofi, mto ona 
cym,ecTBeHHO KOMiuieMeHTapHa k yxa3aHH0H 
anarHocTHMecxofi Macro, TepMHHa^ibHbifl nyx- 
jieoTKm flHaraocTOMecxoro npaflMepa sBJiseTCs 
vm6o KOMrnieMeHTapHHM k npemiomaraeMOMy 
BapHaHTHOMy Hyxjieornny, jm6o x cootbctct- 
ByiomeMy HopMajibHOMy Hymieonmy, b peaynb- 
TaTe Mero CHHTe3HpyeTca npo«yxT 
pacnpocrpaHeHHfl OTarHocroMecxoro npaflMepa, 
xoma ynoMSHyrbifl TepMHHanbHHfl Hyxjieonm 
OTaruocTHMecxoro npaflMepa KOMmieMeHTapeH 
x cooTBeTCTByiomeMy Hyxjieonmy b ochobhoA 
noaieaoBaTe^bHocro MHmeHH, npHMeM hhkskoh 
npoayxT pacnpocrpaHeHHfl He chhtc3 h py crca , 
ecra TepMHHajibHHfl Hyxjieoraa jmarHoarHMe- 
cxoro npaflMepa He sbjisctxs KOMnneMeBrrap- 
hum x cootb eTCTByiom,eMy Hyxjieoromy b 
ochobhoh nocaenoBaTem»HOCTH MHmeHH; npH- 
MeM ^io6ofl o6pa30BaBmHftca npoayxT pacnpo- 
crpaHeHHfl miarHocroMecxoro npaflMepa 
cnoco6eH oiyaurrb b xaMecrae MaxpHUH pjiz 
cHHTeaa npoAyxTa pacnpocrpaHeHHs ynoMflHy- 
Toro aMiuiH<i)HKauHOHHoro npaflMepa nooie 
OTae^eHHfl ot ero xoMnneMeHTa; 

2) o6pa6oTxy o6paaua b yoioBHax fleHaTy- 
pnpoBaHHJi, jsjisl Toro mto6h OTflemTb npo^yxT 
pacnpocrpaHeHHfl npaflMepa or ero MaTpimbi, 
Ha xoropofl o6pa30BajiCfl Taxofl nponyxT 
pacnpocrpaHeHHfl; 

3) xoHTaxropoBaHHe nojryMeHHHX Ha cra- 
OTH 2 oraejibHHX crmpajieft jth6o BMecre, ;in6o 
nooieflOBaTejrbHO c cootb ctctb yiom,HMH uyxjie- 
03H«- TpHcJxx:4)aTaMH, peareHTOM zyifl ncuiHMe- 

pH3aiXHH HyKJie03HH-TpH(t)OC(J)aTOB , 

SHarHOcr hm ecxHM npaflMepoM h aMium- 
4)HKauMOHHHM npaflMepoM, xoTopbifl onpe^ejieH 
3^ecb, nocpcACTBOM Mero TaM, rae bosmokho, 
CHHTe3HpyjoTCH flono-nHHTe^bHwe npoiryxTbi 
pacnpocrpaHeHHfl c Mcno^bsoBaHHeM b xaMecrBe 
MaTpHU oTfle-TbHbix cmipajiefl, nojryMeHHbix Ha 
cra^HH 2. 

4) noBTopeHHe cra^Hfl 2 h 3 aocraTOMHoe 
mhoio pas, mto6m ncwyMHTb 3aMerayK) aMU- 
yTH(J)Hxaiuno cooTBeTCTByjomefl Hyx^eoTH3Hofl 
nocneaoBaTevTbHpcTH; 

5) onpeae^eHHe HajiHMiia hjih OTCyTCTBHfl 
npejinonaraeMoro BapHaHTHoro Hyxjieorniia no 
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H3J1HMHK) HvlH OTCyTCTBHK) flpOflyXTa aMIUUf(J>H- 

xauHH, ncxnyMeHHoro Ha eras™ 4. 

Bo btopom BapnaHTe BormomeHHS H3o6pe- 
TeHMfl yxa3aHHHH o6pa3eu o6pa6aTHBaiOT 
BMecre mm nocieaoBaTe^bHO, ;m6o: 

a) nepBMM flHarHOCTHM ecxHM npafiMepoM, 
HMeiomHM nocieaoBaTe-ibHOCTb, xoTopaa cyme- 
ctbchho KOMiweMeirrapHa k HHarHOCTHHecxofi 
Macro nepBofi nocieaoBaTe^TbHocTH HyicieHHO- 
Boft khoioth, npHMeM nepBbrii flHaraocniMe- 

CKHH npaHMep HMC6T TepMHHajIbHHH 
HyiOieOTHfl, KOTOpHft KOMIUICMCHTapCH K yxa- 

3aHHOMy npeanaiaraeMOMy BapnaHTHOMy Hyx- 

JieOTimy, > H BTOpHM flHarHOCTHMeCKHM 

npaHMepoM, HMeiomHM noaieaoBaTenbHOCTb, 
cymecTBeHHO KOMimeMeHTapHyio k HHarHOCTH- 
Mecxofi sacra BTopoft nocaenoBaTe^bHocTH 

HyKJieHHOBOH KHOIOTH, npHMCM BTOpOH 20121- 

HOCTHMecKHfi npaiiMep HMeer TepMHHa*bHbrii 
Hymieorafl, xoropufi xoMoneMeHTapeH k xom- 
mieMCHTapHOMy npeznmnaraeMOMy BapHHaTHo- 
My HymieoTHZiy; 

6) nepBbiM flHaraocTHMecKHM npaftMepoM, 
HMeiomHM nooieAOBaTe^bHOcn* cymecTBeHHO 
komiui eM eirrap Hyio k jniaraocTHHecxoft nacre 
nepBoft noaieflOBaTejttHOCTH HymieHHOBOH xhc- 
;iotw, npHMeM nepBMfi flHaraocTHMecKHft npafi- 
Mep HMeeT TepMHHam>Hufl HymieoTHfl, xoTopbifi 
komiui eMeHTapeH k HOpMajibHOMy HyxjieoTHay, 
Koropbifl cooTBeTCTByer ynoMHHyTOMy npeano- 
jiaraeMOMy BapnaHTHOMy Hyxjieonmy, h bto- 

PWM AHarHOCTHHeCKHM EpHHMepOM, HMdOIUHM 

noaieAOBaTtribHOCTb cymecTBeHHO xoMimeMeH- 
TapHyw k AnarHOCTHMecKOfi nacre B-ropofl 
nocneaoBaTOfibHocTH nymieHHOBofi khoioth, 
npHMeM Bxopoft flHarHOCTHMecKHH npaHMep 

HMeeT TepMHHBJIbHblif HyKJieOTHfl, KOMIUieMeH- 

TapHHH k HopMa^bHOMy HyiaieoTHny, xoropHfi 
cooTBeTCTByer yxa3aHH0My npeoncuiaraeMOMy 
BapuaHTHOMy HyxjieoTHny; npHMeM ynoMSHy- 
Theft TepMHHajibHHfi HyKJieonm nepBoro flHar- 
HocTHMeacoro npaHMepa h TepMHHanbHbifi 
Hywiecrnw B-roporo flHarHOCTHwecKoro npafoie- 
pa 06a HaxonflTCfl npH xoHue 5' hot 06a npn 
Koime 3' cooTBeTCTByiomHx npa&MepoB, h 
nepBaa nocnenoBaTeflbHOCTb HyioieHHOBoft xhc- 

JIOTH HaxOOTTCS B 06paTH0M OTHOmeHHH KO 

btopoh nooieAOBaTejibHocni HyioieHHOBoSt xhc- 

JIOTH. 

CaeaoBaTe^bHO, b 3tom BapHairre boiuio- 
meHHH btopoh jmarHOCTHMecKHH npaHMep 
MOJKeT CMHTaTbCH aMnjuKjjHKauHOHHHM npaii- 
MepoM, o «teM ynoMHHa^ocb Bbime h b 
nooienyiomeM. 

3tot BTopoii BapnaHT BOimomeHHS MoateT 
o6ecneMHBa-rb micxpHMHHauHio h cneim<|>HM- 
HocTb, xoTppbie B03pacTaicrr f Tax xax ana 
;no6oro HCKyccTBeHHoro npoayxTa Tpe6yeTca, 
mto6u npaiiMHHr (3apo*aeHHe) nponcxoami hu 
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cooTBercTByiomeM TepMHHa-dbHOM KOHne 
(o6hmho TepMHHajibHHH xoHeu 3'-) zmyx 
HenapHbix ojmroHyxjieonmoB, a He Ha ea>ra- 
CTBeHHOM xoHue, xax b OTynae, xonia 
Hcno.ib3yeTCfl mrcbxo ezniHCTBeHHbift aHarHO- 
CTHMecKHH npaHMep. 

Onpeae-ieHHe HajiHMHH iuih OTcyTCTBHa 
npeflno^araeMoro BapnaHTHoro Hyxjieoniaa mo- 
»eT 6brn> ocymecTB;ieHo, HanpnMep, Tax, xax 
onHcaHo hhxc 

B Tpen>eM BapnaHTe BomiomeHHa H3o6pe- 
TeHHs o6pa3eu, BKJiioHaiomHH flHK, cogepxa- 
myro npeanaiaraeMHfi BapnaHTHbra Hyxvieoro^, 
noflBepraeTCH aMiym^HxauHH, HanpHMep, no- 
cpeacraoM jiHHeftHoro SKCTpaxonHpOBaHHs, xo- 
Topoe onpeae^eHO 3aea> mm, HanpHMep, xax 
onncaHO b naTeHTax CIDA N 4683195 h 
4683202, b ny&rmxanjiH naTeHTa IIh- Ch-Th 
W087/06270, b kh. EHorexHaionu, t. 6, 
oxTs6pb 1988 hjih b ny&TOxauHH naTeHTa 
IIh-Ch-Th W088/ 10315, h npoayxT a>nuiHcJ)H- 
xamiH o6pa6aTHBaercfl imarHOCTHMecxHM npafi- 

MepOM iVl* flHarHOCTHMeCKOft nacTH 

nooieuoBaTejibHocTH ochobshhh MHmeHH b 

yCJIOBHflX rH6pHAH3aiUIH, B npHCyTCTBHH COOT- 

BeTCTBywmHx HyxjieosHA-TpHcJxx^aTOB, b npn- 

CyTCTBHH COOTBeTCTByiOnXHX 

Hyxjieo3HA-TpH4>oc4)aTOB, h areHTa juu nan- 

HM epH3 aUHH HyXJieO3HH-TpH({XK<t)aT0B, npHMeM 

HyxjieoTHJtHaa nocnenoBaTe^BHOCTb yxa3aHHoro 
HHarHOCTHMecKoro npa&Mepa TaxoBa, hto OHa 
cymecTBeHHO xoMnneMeHrapHa x yxa3aHH0H 
flHarHoenweexoft Macra, TepMHHaabHHft Hyx- 
^ecmia flHarHOCTHHecxoro npaftMepa owise-rcs 
,th6o KOMmieMeHTapHHM x npeononaraeMOMy 
BapnaHTHOMy Hyxjiecnmy, ot6o x cootbctct- 
BywmeMy HopMajn>HOMy HyxjieoTHAy. 

TaxHM o6pa30M, b TperbeM BonnomeHHH 
H3o6peTeHHfl TpazmnHOHHaa aMnjiHqbHxamifl 
MoaceT 6bm» ocymecrBJiena b acejiaeMOM MHOie 

UHXJIOB H I7l6pHiXH3aUHfl C flHarHOCTHieCXHM 

npaftMepoM, npennpHHaTaa Ha oieayK>mefi 
craaHH, ro craindH onpeneJieHHfl. OrnaaaeT 

Heo6xOflHMOCTb HCnanb30BaHHfl aMHJIH- 

(JjHxauHOHHoro npaHMepa. 

3ro TpeTbe BoanomeHHe npe^craBvUieT 
HHrepec, Tax xax xonHMecrao peareHTOB, 
Tpe6ywmHxcfl wis. naiHMepH3aaHH f mojkct 
6brrb cymecreeHHo cnraceHO (HanpHMep, no 
MeHbmeft Mepe Ha nojiOBHHy) , pa3yMee*rcs 3to 
MOxeT 6brn> KOjmMecTBO Hcno^b3yeMHx Hyx- 

^e03Hfl-TpH(|)OC4baTOB H MHOIO npHMCHflCMblX 

HarpeBaTejibHHX ycTpoHCTB nns peaxmiH non- 
HMepa3H0H uerm (PCR). TaxHM o6pa30M, 3ro 
TpeTbe BonnomeHHe o6ecneMHBaeT cymecrBen- 
Hoe yMeHbmeHHe 3aTpaT, xaropoe MoaceT 6bm> 
flocTHrayTO. KpoMe toto, nocxaibxy craaiia 
aMaaH(|)HxauHH • mojkct ocynxecTB,iHTbCH b 
HHTepBBuie yao6Hbix TeMnepaTyp 6e3 yxyatne- 
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HH5* pe3y.*n>TaT0B. B 3tom jperbeM BoiuiomeHHH 
Tpe6yeTCsi tojibko, mto6h 6o;iee qyBCTBirrejib- 
Hasi k Harpesy npeanpnHSTaji ni6p>mH3auHs c 
aHarHOCTHMeCKHM 30HHOM ocymecrBjianacb B 

CBoe BpeMH, T3KHM o6pa30M eme CHH^aeTca 
flono.iHHTe.n>HHH phck HenpaBiuibHoro 3apo*- 
aeHHH TepMHHanbHoro HenapHoro (o6hmho 3'- 
HenapHoro) flnarHOCTHMecKoro npaHMepa. Ta- 
khm o6pa30M, 3to Tperae BomiomeHHe o6ecne- 
MHBaeT noTeHUHa^BHO 6o;iee ni6KHH h achhh 
cnoco6 zui5 Hcncun>30BaHiM o6hmhhm Heaxcnep- 
thhm nepcoHa-ioM, kotopmh Menee HyBCTBHTe- 
Jien x onra6Ke onepaTopa. KpoMe Toro, b stom 
TpeTbeM BapnaHTe HoonoHeHa noTpe6HOcn> b 

flOnOJIHHTCTbHOH XOHTpO,TbHOH CT3HHH peaXUHH 

nonHMepa3Hoft ueiiH, TaK Kax HaM3jn>Has 

aMIL1H(l)HKaUHfl npCflOCTaBJMeT C06CTBeHHHH 
BHyTpeHHHfi KOHTpOJIB. 

no xcejiaHHX) HHarHOCTHwecxHii npadMep 

MOKCT HCCTH CHTHaJI H,TH MCTKy, KOTOpyiO He 

cieayeT nonBepraTb pncxy aecrpyxmni, nanpn- 
Mep, b MeroanKe b h cokotcmh e paTy pH oro uhx- 
jia, Taxoft KaK peaxmui no;iHMepa3HOH n,enH. 
HanpHMep, noMe*niBaHHe mo^ct 6hm> ocyme- 
CTBneHO c Hcn<wn>30BaHHeM cooTBercTByiomeft 

MCieHOfi HJIH CHTHaJIbHOH 4>yHKUHH, T3K0H Kax 

me-iOHHas <Jxx4)aTa3a mm nepoxcima3a xpeHa. 

B 3T0H CBH3H MOJKCT npeflCTaBflflTb HHTCpeC 

npHMeHeHHe t e pMocra6 h*h>hhx cfcepMeirroB wis 
noMeHHBaHHa, Taxnx Kax (fcoafraTaaa, npoH3- 
BejeHHaa H3 Thermus aquatiais. 

B MeTBepTOM h npeanovrHTem>HOM boiuio- 
meHHH H3o6peTeHHA MozmcfcHimpoBaH ero 
TpeTHft BapHaHT nyteM BBeneHUH npH3HaKa 
Hcno.u>30BaHHH jXByx AHarHocniMecKHX npaflMe- 
poB, Kax onHcaHo bo btopom b omiom e hhh 
n3o6pereM[a 9 npHMeM BTopoft flHarHOCTHMecKHH 
npaftMep noTeHima^bHO oiysurr xax aMmra- 
4>HKaimoHHHH npaftMep. 

TaKHM o6pa30M, b weTBeproM BoiuiomeHHH 
Harrosnnero H3o6peTemiH o6pa3eu, Bmnowaio- 
ihhh flHK, coflepacamyx) npeimariaraeMHH 
BapHaHTHHH Hyxjieoraa, noflBepraeTca aMnm- 
4>HKaiXHH v h SKCTpaK oimpoB a hhhm npojryxT 
o6pa6aTWBaeTCH OAHOBpeMeHHo mm nocneaoBa- 
TejibHo, jih6o: 

a) nepBHM jmarHocnwecKHM npaiiMepoM, 
HMeiomHM ncxjienoBaTe-ibHOCTb cymecraeHHo 
KOMiuieMeirrapHyK) k aHarHOCTHMecxoH Macro 
nepBOH noaieaoBaTejibHOCTH HyxjieHHOBoil khc- 
^OTbi, npHMeM nepBHii aHarHocnmecKHM npaii- 
Mep HMeer TepMHHa^bHHH Hyxjiecmm, 
KOMiueMeHTapHHH k yica3aHH0My npeanonara- 
eMOMy BapHaHTHOMy HyiuieoTHay, h btophm 
flHarHocTMMecxHM TaHMCpOM, HMeiomHM nooie- 
AOBaTe^bHocTb cymecrBeHHO KOMimeMeHTapHyio 
k aHarHocTHMecKOH Macro btopoh nooieaoBa- 

TCIbHOCTH HyKJieHHOBOM KHOIOTbl, npHMCM 

btopom aHaraocnmecKHH npafiMep HMeeT 
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TepMHHa^bHHH HyKJieOTHA, KOMILieMeHTapHbrfi 
K HyX,ieOTHay, KOTOPMH SBJUeTCS KOMILieMeH- 

TapHiiM k ynoMSHyTOMy BapHaHTHOMy Hyicie- 
oTHny; 

6) nepBHM flHaraocTHMecKHM npaHMepoM, 
HMeroiraiM nocienoBaTe^ibHOCTb, cymecrBeHHO 
KOMimeMeHTapHyio k ^HarHoenrcecKOH wacra 
nepBOH nocieaoBaTaribHocTH HyioieHHOBOH khc- 
noTH, npHMeM nepBHH imarHOCTHwecKHH npan- 

Mep HMeeT TepMHHaJIbHHH HyXJieOTH3, 
KOMILieMeHTapHblH K HOpMSJIbHOMy HyioieoTH- 

jiy, KOTopHH cooTBercTByer yxa3aHHOMy npea- 
naiaraeMOMy BapHaHTHOMy HyioieoTHZty, h 
BTopHM OTarHocTHMecKHM npaHMepoM, HMeio- 
mHM nocieaoBaTertbHOCTb, cymecrBeHHO komh- 
^eMeHTapHyio k AHarHoenreecKOH Macra BTopoii 
nocieaoBaTe^bHOCTH HyioieHHOBOH khoioth, 
npHMeM 3tot btopoh flHarHOCTHMecKHH npaftMep 

HMeeT TepMHHam>HHH HyKJieOTHA, KOMHJieMeH- 
Tap HHH K HyxjieoTHjry, KOTOpUH KOMIUieMeH- 

TapeH k . yxa3aHHOMy HopMajn>HOMy 
Hyxjieonury, KOTopbift cooTBeTCTByer npeano- 
^araeMOMy BapHaHTHOMy HymieoTHjry; 

npn^eM yxa3aHHHe TepMHHajib hhh Hyicie- 
OTua nepBoro OTarHOCTHMecKoro npaHMepa h 
TepMHHBJibHHH HyiuieoTHA BToporo jmarHOCTH- 
Mecxoro npaHMepa o6a HaxoAS-rcfl jih6o npn 
f'-KOHne, jm6o npn 3'-K0Hue cooTBercTByio- 
nmx npafiMepoB, a nepBaa nocieaoBaTejibHocTb 

HyiWeHHOBOH KHOIOTH KOMUJI eM CHT3 p H3 K 

btopoh nocieflOBaTenbHOCTH HyiaieHHOBOH khc- 

vlOTH. 

B ofimeM, yxa3aHHHH TepMHHaJibHHH hvk- 
nzoTKX nepfioro AHaraocniMecKoro npaHMepa h 
Te pMHHajibHHH HyioieoTHA BToporo OTarao- 
CTHMeacoro npaHMepa icaacflHH Haxojurrca npn 
3'-Komie hx cooTBeTCTByiomHX npaftMepoB. 

TaKHM o6pa30M, b MerBeproM BapnaHTe 
b omiom e HH2 H3o6peTeHHfl o6beflHHeHH noTeH- 
una^TbHHe npenMymecTBa yxasaHHHX Bume 
BToporo h TpeTbero BonjiomeHHfl H3o6peTeHH^ , 
Kcrropbie ofi^a^aiOT noreHimajftHo noBHmeHHOH 

CneUH4)HMHOCTbIO, nOHHJK eHHHMH 3aTp3T3MH H 

6o,iee flCHoft h pacno^araiomeH norpe6HTe,is 

MeTOOTKOH. 

OnpeaeneHHe Hamnraa h^h orcyTCTBiiH 
npeano^araeMoro BapHaHTHoro HyiaieoTHaa mo- 
»eT 6htb ocymecTB^eHO, HanpHMep, Tax, xax 
yxa3aH0 b nooiejryiomeM. 

Moxrq npH3HaTb, mto aMiuni- 
4)HUHpoBaHHHH npoayKT, 0AHa«aH o6pa6oT3H- 
hhh xax yxaaaHO Bume (ra6o a, m6o 6), 
MosceT 6brn> BOBJieweH b oahh htih Hecxo^ibKO 
4)HHa^bHHx uhkjiob no xceJiaHHK). Koraa 
ocymecranHioTca MHoroMHOieHHHe uhioth, Tor- 
aa mo^ho nonyMHTb aono/niHTeabHoe xo^TiiHe- 
ctbo npojyxTa, kotophh npeACTaBJiaeT cooofi 
rH6pHa npoiiyxTOB pacnpocrpaHeHHH juarHO- 
CTJiMecxHx npaftMepoB. 3th pa&iHMHHe npo- 
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ayxTbi 6yayr o6pa30BbiBajbCfl b coorHomeHJiflx, 

3aBHC5iniHX OT OTHOCHTeJIbHblX COOTHOmeHHH 

HCxoiiHbix PCR (peaxmifl no;iHMepa3Hoii uenn) 
npaHwepHHX onHroHyxjieoTHAOB h Ao6aB;ieH- 
hhx ziHarHOCTHMecKHX npaiiMepHHX o;mro- 
ayicieoTHaoB. 

Konia aMiuiHcJ)HKauHH ocymecrBMeTca jih- 
6o nyreM npHMeneHHS AHaraocTHHecKHX h 
aMiuiH4>HKauHOHHbix npaiiMepoB, ;ih6o nocpea- 

CTBOM HCnaib30BaHHfl flByX flHarHOCTHMeCKHX 

npa^MepoB, HanpHMep, xax onncaHo b nepBOM 
k btopom BapnaHTax BoaaomeHHfl H3o6pere- 

HHfl, JUl60 K3K HZCTh MCTOAHKH aMIULH(j!)HKa- 

uhh, omicaHHoft b ny6;iHKaimH EBponaTeHTa 
N 237362, to craaHH a) AeHaTypnpoBaHHfl 
OTflejieHna npoayxTOB pacnpocrpaHeHHfl npafi- 
Mepa or hx MaTpna b 6) KOHTaxTHpoBaHHfl , 
ncmyMeHHUx TaxHM o6paaoM oraeju>Hux crm- 
pajien nn6o oahobpcmchho, ;ih6o paaaejibHO c 

COOTBCTCTByiOmHMH HyKJie03Hfl-TpH(JXK(J)aTaMH 

h cooTBercTByiomHMH npaHMepaMH, mto6m 
CHHTCSHpOBaTb aonojiHHTejitHHe npoayxTbi pac- 
npocrpaHeHiui, npennoHTHTejiiHO noBTopaiOTCfl 
no MeHBmefi Mepe nsTb paa (uhxjiob) h ao 
Heonpeae^eHHO 6o;ibmoro HHOia, oco6chho 
eciH npaiiMcp HBjmeTCH ycrofiHHBbiM x 
aMnjiH^HKauKH 6e3 ymep6a nns H3o6pereHH2. 
Banee npeanovrnTe^bHO, mto npHMeHflioTCfl 
15-60, HanpHMep 15-30, pa3 (uhkjiob), earn 
o6pa3eu coAepauiT MenoBeMecxyio reHOMHyio 
flHK. Earn o6pa3eu BxjuoHaeT miencH, to 
npeunoHTHTenbHo hx HarpeBaicrr no craaHH a), 
mto6h noflBeprayTb HMeiomHeca b hhx Hyicie- 
HHOBbie KMOiOTH B03fleflCTBHio peareHTOB. 3Ta 
cranna HCKJuonaeT oHHcncy HyxjieHHOBMX 
khgiot flo flo6aB^eHHA peareHTOB. B cba3h c 
3thm mo;kho npH3HaTb, vro H3o6pereHHC 
npencraBJifler cymecrBeHHoe ycoBepmeHCTBOBa- 
Hue no cpaBHeHHio c npeAwyinjiMH cnoco6aMH f 
Aaace eaiH OMHcnca AHK H3 o6pa3iia 
ocymecTBJUJiacb ao npeanpHHATOH 3MiuiH(|)Hxa- 

UHH. 

OienyeT npH3Ha*rb, vro Ha craawH 6 
KOHTaxT Mexgy nanyMeHHUMH Ha craaHH a 

OTHeJIfcBHMH CIlHpaJIHMH H nOAXOflHIUHMH Hyx- 

^eo3M-TpH4)oc<t)aTaMH, peareHTOM njis. non- 

HMepH3aURH HyXJie03Hfl-TpH4>OC<l)aTOB, 

npaHMepoM (npaftMepaMH), HanpHMep AHarao- 
CTHMecKHM npaHMepoM h/h^h aMiura- 
4)HKauHOHHWM npaHMepoM, MOXeT 6bTTb 
ocymecTBAeH hjih nocpeACTBOM Ao6aBJieHHfl 
3thx MaTepnanoB b peaxunoHHyio CMecb c 
nooieayionuiM orfle^eHHeM npoayxra pacnpo- 
crpaHeHHH npaiiMepa ot era MaTpnuH (craAHfl 
a), ;ih6o mojkho HaaeHTbcs Ha MaTepHanbi, 
KOTopwe y*e npHcyrcTByioT b peaxuHOHHoii 
CMecH. Pa3yMeeTC«, ;uo6ofi oahh hjih Hecxaib- 
ko pa^iHMHhix HyK-ieo3Ha-Tpn(|)oc(l)aTOB h/iuth 
peareHT juin naiHMepH3amm, ii/hjih npafiMep 



(npaiiMepw) , HanpHMep AHaraocTHMecKHH 
npaiiMep k/kjoi aMn^HxaiuiOHHhrfi npaHMep, 
Moryr 6utb ao6aB.ieHH Ha jiio6oii cra^HH 
npezvio^eHHoro cnoco6a. 

B COOTBeTCTBHH C I15THM H npeanOHTHTCTB- 

hhm BonnomeHHeM H3o6peTeHiifl npejocTasvifl- 
eTcs cnoco6, onpeae^ieHHHH Bume, b kotopom 
aMiuiH<j)HKamu! ocynzecTBy-wercst nocpeacTBOM 
pacnpocrpaHeHHfl npaHMepa, ocHOBaHHoro Ha 
h cnOfib3 ob aHHH OTfle^HOfi cnHpajiH o6pa3ua 
HymieHHOBOft khgioth b xa^ecTBe MBTpHnu. 

TaxHM o6pa30M, b 3tom b onjiom chhh 
pacnpocrpaHeHne npainviepa ocymecTB.ifleTCH Ha 
ocHOBe Hcnom>30BaHH2 Tofi ace cbmoh cnnpara 
o6pa3ua HyxjieHHOBOH khcjiotm b Kawecree 
MaTpHUH, npHMeM aMiumxauHOHHHH npafiMep 
OTcyTCTB y eT . Taxaa aMmiH<t)HKaJuifl ocopee 
SBjiseTca a pn (J)Menni ecxoH , a He axcnoHeHUH- 
ajtbuoA, npHneM axcnoHeHixHa^iHas smilthc^h- 
xamifl MO»eT 6bm> AocrarHyTa no xpaiiHeM 
Mepe TeopeTHHecKH c peaximefi ncumMepa3HOH 
uenH (PCR). TIpeHMymecTBO 3Toro naroro 
BapnaHTa (Taxxe Ba3UBaeMoro 3flea> JTKHeHHOH 
aNnxra^HxauHeH) coctoht b tom, mto apTetJjax- 
THtie nponyxTH, ecra ohh ncuiy^aioTCfi, cbmh 
no ce6e He Moryr noABepraTK* 3xcnoHeHixH- 
aji&Hod aMnjracJ)HKauHH. 

JlraetoaH aMnra^Hxaiuu MO^ceT ocymecr- 
BjiflTbCfl c noMomwo ^»6oro yflo6Horo cpeacrea 

H T3JCHM 06pa30M MO^eT OCymeCTBJIATbC5I 

nyreM Hcno^i>30BaHH2 KOMnneMeHTapHBix Hyx- 
^eo3HA-TpH(t>oc({)aTOB b npHcyTCTBHH peareHTa 
zuiz nojiHMepH3auHH Hyicieo3Bm-TpH4)oc4)aTOB, 
juis. Toro mto6h nojiyuHTb npoAyxTbi pacnpo- 
crpaHeHHS npaHMepa HeonpeaejieHHofi npors- 
xeHHOCTH, ecjiH HMeercfl aocTaTOHHafl creneHi 
KOMmieMeHTapHOcra Meac^y AHarHOCTHw ccxhm 
npa&MepoM h o6pa3UOM HyKJieraoBOH khcioth. 
npeanoMTHTe^bHO, xonja Bee komiui eM eHTa p- 
Hue HyKJieo3HA-TpH4>oc<t>aTbi flo^oai Hcnaib- 
30BaTbca,. o6pa3eu HymieHHOBofi xhciotm 
noABepraerca 3HA0Hyxjiea3H0My pacmeruieHHX), 
npHMeM orpaHHMHTe^iHafl 3HAOHyxviea3a bh6h- 
paercfl tbkhm o6pa30M, mto6h rapaHTHpoBa-rb 
to, mto pacmeiuieHHe o6pa3i^i HyxjieHHOBOH 
xHOiOTbi ocymecTBHTCH npn cairre, coorBeTCT- 
BywmeM bo3mo^chocth o6pa30BaHHfl npoAyxTOB 
pacnpocrpaHeHHfl npa&Mepa <J)HxcHpoBaHHofl 
jyiHHH. OzTHaxo npeHMyn^ecTBeHHO jiKHeiiHa* 
aMiuiHcJ)HKauHfl MO^eT ocymecTBwiflTbca b 
npHcyrcTBHH TOjn>xo oahofo, npeHMymecrBeHHo 

TOJTbKO AByX H7IH npCAnOHTHTe^lbHO TO-TbKO 

Tpex Hyx^eo3HA-TpH(Jx)C<i>aTOB, Tax «rro anar- 

HOCTHM eCKHH npaHMep B CBOeM CBfl33HHOM 
COCTOflHHH (T.C ni6pHAH30BaH X HyiOieHHOBOfl 

xHoiore o6pa3ua) MO«er pacnpocrpaHirrbcs! 
TOAbxo Ha craibxo, Ha cxoju>xo no3BO.iflT 
TO-ibxo 1,2 mm 3 Hyxvieo3HA- TpHc{)oat3aT. 
Koraa Hyxjie 3HA-TpH<t>oc(J)aT npucyrcTByeT b 
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HyK«neHHOBOH KHOiOTe o6pa3ua, HOT KOTOpOH 

OTCVTCTByeT KOMIUieMeHTapHHfi HyiOie03HA- 

Tpii^occ^aT, Toraa pacnpocrpaHeHHe npaiiMepa 
6y^eT npexpameHO. 

IIo xe-iaHino jnmeiiHafl aMiuiH(J)HKamia 
M03KeT ocymecTBJiaTbCH npn TeMnepaType 
anaB,ieHHs (Tim) noaieflOBaTenbHocra. Ilpn 
3toh TeMnepaType AHarHOCTHMecxHH npaHMep, 
ra6pimH30BaHHHft k KOMmieMeHTapHOfi nocie- 
AOBaTe^bHocTH b HymieHHOBofi KHOiore o6pa3- 

Ua, HaXOflHTCS B paBHOBeCHB c 

UHarHocTHMecKHM npaibfepoM, cbo6oaho Haxo- 
fl5m?HMCfl b pacTBope, H TaKHM o6pa30M 
OTaraocTHMecKHfi npafiMep (Heo6fl3aTejn»HO b 
npozuieHHOH cJxDpMe) 6hctdo ni6pnaH3yeTCs h 
flenaTypHpyeTca or HyxjieHHOBoft khcjiotk 
o6pa3ua. Flo ace^aHino OTHefiHas aMTJOTcfcHxa- 
UHfl Taxace moxct ocynjecTBOTTbcs nyreM 
t ep mhm eocofi ocmuumyffl. 06farmo Taxaa 
TepMimecxaa ocrjHAosuHs MoaceT BicuoMaTt 
6ucrpyio TeMnepaTypHyio <twryKTyauHK) b6ot3H 
TeMiiepaTypH njiaBjiemis nooienoBaTeflbHocTH. 

Ecra npHcyTCTByxrr To/n>xo 1,2 hot 3 
HyKJieo3Hfl-TpH<}>oc<i)aTa, Torzia nHarHocnnie- 
CKHfi npanMep mohcct pacnpocrpaHHTbCfl tcwibko 

Ha CTOJIbKO, Ha CXOJXbKO n03BOTI5T 3TH 

npHcyTCTByiomHe Hymieo3Hfl-TpHcjK>c4)aTH. Kax 
yxasaHo Bbnne, earn HMeercs HCCooTBeTCTBHe 
Meayry, HanpKMep 3 ' -Te pMHHajn>HKM kohuom 
jHaraocrHMecKoro npafaiepa h cootb eTcreyio- 
mero Hyxrteo3HA-TpH<ix>c<i>aTa b nymieHHOBod 
KHOiore o6pa3ua, to He 6yaer ocymecrB^aTbca 
pacnpocrpaHeHHe npaiiMepa. OflHaxo, earn 3'- 

TepMHHa^bHHH HyXJie03Hfl-TpH<i)OC<}>aT KOMIUie- 
MeHTapeH C COOTB eTCTByTOirjHM HyKJI e03Hfl-TpH- 

<Jx>C(t)aTOM b HyiaieHHOBoii XHOicnre o6pa3ua, 
to pacnpocrpaHeHHe npaiiMepa 6yaeT ocymecr- 

BOTTbCS. 

Koraa Hcnom>3ywTCfl tojibko 1,2 hot 3 
HyKJieo3HA-TpH(l)oc$aT h npn 3tom TepMHH3jn»- 
HHfi Hyioieo3Ha-TpH(Jx)c<J)aT npoTflaceHHoro ah- 
araocTHMecKoro npaiiMepa Hcnojn>3yeTCfl TOJibxo 
OAHaaurw, Tonja Moxer 6hrn> bhtoahkm 
Hcno^b30BaHHe flHneoKCHHyxjieo3HH-TpH(Jx)C<i)a- 
Ta b xawecrBe Hyxjieo3HA-TpH(Jx>c4>aTa , xoto- 
ptiH npn Hcnojn>30BaHHH 6yneT cocraB^STb 
TepMHHajn>HiiH Hyicneo3Hfl-TpH4)oc4)aT npoayx- 
Ta pacnpocrpaHeHHe AHarHOCTHMecxoro npaii- 
Mepa. 3to 6yaeT cnoco6cTB0Ban> npn 
novTyMeHHH Menco orpaHMMeHHoro pacnpocrpa- 
HeHWH AHarHOCTHMecKoro npaiiMepa. 

Flo xce^aHHK) oahh hot Hecxcuibxo Hyxjie- 
03HA-TpHct)oc(t)aTOB, npHcyTCTByiomHx b peax- 

UHOHHOft CMeCH flJW UeiieH BKJIIOMeHJtH B 

pacnpocrpaHHeHHfi npafiMep (npaiiMephi) , mo- 
ryr 6uTb noMeneHbi hot MapKHpoBaHbi jik>6hm 
yAo6HHM o6pa30M. Tax, HanpHMep, oahh hot 
HecxaibK Hymieo3HA-TpH<Jx)C(J)aTOB Moryr 
6biTb noMeneHbi (JwiyopecueHTH . 3to noMeMH- 
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BaHHe HyKJieo3HA-TpH(J)occt)aTOB npeacraB,ifleT 
oco6mh Hirrepec b cba3h c nflTbiM BapnaHTOM 
BormomeHHs HaoepeTeHiia, Korga npoH3BOACTBO 
npozryxTa pacnpocrpaHeHHe OTarHocTHHecKoro 
npaHMepa Mo»eT 6htb jjereKTHpoBaHO nyreM 
onpe-ie-ieHHH MeMeHoro hot MapKHpoBaHHoro 
HyrcieosHA-TpHc^octtjaTa, BKjnoMeHHoro b npo- 
AyKT pacnpocrpaHeHHa. Ecot npojiyKT pacnpo- 
crpaHeHH* He o6pa3yeTca, to BKjnoHeHHe He 
HMeeT Mecra, h Me^eHHH hot MapKH pobehhuh 
Hyicieo3HA-TpHct)occt)aT Mo^eT 6un>, HanpHMep, 
yaa-ieH npoMHBKOH. Eo^ee kohkpctho, b imtom 
BapnaHTe H3 o6peTeHHs ycrpaHeHa npodneMa 
aMTuiiicjDHKanKH apTe^axTHbix npoAyxTOB, h 
TaKHM o6pa30M' o6ecneHHBaerca xopoman 
zrHCKpHMHHatma, KOTopast AocTHraeTCfl b npn- 
cyTCTBHH MeweHoro hot MapKHpoBaHHoro Hyx- 
^eo3HA-TpH(Jx)C(l)aTa. Kor^a aMmiH^HicanHH 
ocy mecTBOTercfl , HanpHMep, nyreM Hcnom»30- 
BaHHs ?CR, to jno6oe npoH3BOflcrBo apre^ax- 
THoro npoAyxTa MoaceT npHsecrH k 

aMTLTH(J)HKaUHH 3TOrO npOJTyKTa H TaKHM 

o6pa30M k BKjnoMeHHK) MeweHoro hot MapKH- 
poBaHHoro Hyxjieo3HA-TpH(ix5c4)aTa, TeM CaMHM 
CHH^caerca ahckphmhh3jxhs. 

B AonoOTeHHe k HSJioaceHHOMy Bbnne 
MO^ceT 6biTb »e^aTem»HHM, mto6h AHarHOCTH- 
HecKHPi npa&Mep HMeji oahoto npeAcraBirreOT 
HM>ryno^onniecKod CBS3bTBaiornefl napu, Ha- 
npHMep aHTHreH hot aHTHTejio, hot onHoro 
n peAcraBHTeOT napu, o6pa3yiomeft KOMnjiexc, 
HanpHMep 6hothh, hot npHB23UBaHHS x 
apyroMy npeflcraBHTejno yxa3aHH0ft CBS3HBaio- 
mefi napu, hot aot o6pa30BaHH2 napu c 
ue.TbK> (JjHKcauHH Ha TBepflofi <J)a3e. 

B cootb eTCTB hh c flonoOTHTejn>Hoft xapax- 
TepHCTHxofi H3o6peTeHHfl b HeM npeAcraB^eH 
Ha6op DOT onpeae^eHHH HajnwHfl hot orcyT- 
ctbhh no MeHbmeft Mepe oahoto BapHaHTHoro 
HyxjieoTHAa b oahoh hot HecxonbXHX Hyxjie- 
hhobhx KHoioTax, coaep^annixcs b o6pa3ue, 
npHMeM 3T0T Ha6op BKjnoMaeT: 

1) AHarHOCTHMeocHH npafiMep mix xaxgoH 
OTarHOcnrqecxofi Macro ochobhoh nocneAOBa- 

TClbHOCTH MHmeHH, HpHMCM HyXJieOTHflHaS 

nooieflOBaTe-TbHOCTB xaacfloro nnarHocnriecKoro 
npaiiMepa sb^hctch TaxoBOft, hto oHa cyrnecr- 
bchho xoMrxneMeHTapHa x yxa3aHHofi zniarHo- 
CTHMecKOH Macra, TepMHHa/ibHbifi HyxjieoTim 
AHarHOCTHMecKoro npaHMepa HBJiaeTCs ot6o 
k o >inn e m e HTa p hhm x npeanonaraeMOMy Bapii- 
aHTHOMy HyxjieoTHAy, ot6o x cooTBeTCTByx)- 
meMy HopMa/ttHOMy HyxjieoTHny, Tax hto npn 
HcnojTb30B3HHH CHHTe3 Hpy CTCS npoflyxT pac- 
npocrpaHeHHa AHaraocTHMecxoro npaiiMe- 
pa, xonia yxa3aHHHH TepMHHanbHHH Hyxjieonm 
AHarHOCTHMecxoro npaiiMepa snwiaeTca xoMELie- 
MeHTapHUM x cootb ctctb y K) me m y Hyx^ieoriuy 

B OCHOBHOH nOCfieflOBaTe^bHOCTH MHnieHII, 
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npuMCM npoayxT pacnpocrpaHeHHa He cume- 
3HpyeTca, Koraa yxa3aHHHH TepMHH 3jii>hhh 
Hymieonta AnarHOCTHHecxoro npaHMepa He 
AB^eTCs KOMmieMeHTapHHM k cootb eTCTB yio- 
meMy HyxjieoTHAy b ochobhoh nocneAOBaTe-Tb- 
hocth MHmeHH; 

2) XaXCAhlH H3 HeTfeipeX pa3jTHMHHX 

HyKieo3Hi?-TpH(t)oc4>aT0B ; 

3) peareHT una naiHMepH3auHH Hyicieo- 

3Ha-TpH<i>OC(i>aT0B Ha CTEHHH 2. 

ripeHMymecTBeHHO Ha6op Hacrosmero H30- 
6pereHHfl, xpoMe Toro, BXJnoMaeT aMMH- 
4)HKauH0HHHH npaHMep, cootb eTCTB yiomHH 
xascAOMy AHarHocnrqecKOMy npafiMepy, npn- 
MeM HyxjieorHAHaa nocieflOBaTe^TbHocrb aMn- 
jiH^HxauHOHHoro npaHMepa aBJiae-Tca TaxoBOH, 
mto juo6o& npoayKT pacnpocrpaHeHHa cootb er- 
CTByiomero AHarHocrHMecxoro npaHMepa nocne 
OTae^eHHfl or ero xoMmieMeHTa, mokct 
aiy^HTb b xauecrBe MaTpHUH una. CHHTe3a 
npoayxTa pacnpocrpaHeHHa aMnra- 
cJ)HxauHOHHoro npaHMepa. HanpHMep, Ha6op 
Hacroflmero H3o6pereHHa BxjnoMaeT xaxaHfi 
hjih 06a pacta AHaniocTHMecKHx npafiMepoB, 
onHcaHHHx Bfamze b cbs3h c btophm BapnaHTOM 
BomiomeHHa H3o6peTeHHs. 

Ha6op Hacrosmero H3o6peTeHHs Moacer 
TamKe BKjnoMaTb npaHMepa BHyTpeHHero 
KOHTpo/Ls, rae 3to uejiecoo6pa3HO. 

OflHaxo oco6eHHo npezmoKTHTejiiHO, mto6h 
Ha6op Hacroamero H3o6pereHHa BKJiioMaji PCR 
(peaxuHfl ncxrcHMepa3HOH uemi) npanMepu h 
flHaraocTHMecKHH npaHMep (kotophm onpeae- 
jich b jjajTBHeHineM) b OTHomeHHH k xaxnoMy 
npeano^araeMOMy BapnaHTHOMy HymieoTHAy. 
Tlo xe^aHHK) 3tot Ha6op Moacer flonoAHHTe^b- 
ho coaepxaTb xbjkawh hjih 06a Ha6opa 
flHarHocTHMecxHx npaflMepoB, KOTopwe noApo6- 
ho yxa3aHH Bbune b cbssh co btophm 
BapnaHTOM BomiomeHHa H3o6peTeHHa. 

KaacAbtft H3 MaTepnajioB, yxa3aHHHX b 1, 
2 h 3, h/hjih aMnjiH(J)HUHpoBaHHiiH npaHMep, 
Moryr 6trrb jyix yAo6cTBa ynaxoBaHH b 
oraejibHHe xoHTeHHepw, ho npennovrHTe^bHO 
Bee ohh Moryr 6utb o&beaHHeiu b eauHCTBeH- 
HOM XOHTeHHepe, B * KOTOpUH Ao6aBJiaeTca 

MaTepnaji, noAfle*amHH aH3JiH3y. ripeHMyme- 

CTBeHHO 3T0T eAHHCTBeHHHH XOHTCHHep M07K.CT 

Hono^iHHTejibHO coaepxaTb 6ycJ)ep. 

GneayeT npnaHaTb, mto xonja Ha6op 
Hacrosmero H3o6pereHHa coAepaorr o6a Ha6opa 
AHarHOCTHMecxHx npaAMepoB a h 6, yxaaaHHbix 
Bbnne b cba3h c btophm BapnaHTOM Bonjiome- 
una H3o6peTeHHfl, to 06a Ha6opa AHaraocTH- 
necKHx npaiiMepoB Moryr He npncyTCTBOBaTb 
BMecre b oahom xoHTeiiHepe, xoTa xa^uiHH 
Ha6op npaHMepoB Moacer npHcyTCTBOBaTb 
BMecre c xaacaMM H3 MarepnajioB, yxa33HHbix 
noiipo6HO b 2 h 3, h/hjIH c aMOiH- 
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<t>HxauHOHHbiMH npaiiM e paMH b pa3ne^bHHx 
xoHTenuepax. Korna noftneacaimiH HcnbrraHHio 
o6pa3eu hco6xoahmo nepBOHaMa^TbHO sxcrpano- 
jiHpoBaTb corviacHO ny6^Hxaiuni EBponaTeHTa 
N 237362, MoaceT 6hm> bufoahhm BKjnounTb 
PCR*npaMMep, a Taxxe anarHocTHMecKHe 
npaHMepH b oahh KOHTeHHep BMecre c 
yxaaaHHUMH Bwme b 2 h 3 MaTepnajiaMH. 
Ozmaxo ^HarHocTHMecxiie npaHMepa Moryr 

npHCyTCTBOBaTb B OTfle^bHbDC xoHTeHHepax zjiz 
nocieiryion^ero Hcnojib30BaHiu , nocae 3aBepme- 

HHfl aMILTOC^IHKaUHH. 

TepMHH "HyKJieo3Ha-TpH(})oc<l)aT" Hcnaib3y- 
ercs 3iiecb nns. o6o3HaieHH£ Hyxjieo3imoB, 
npHcyTCTByiomHX ^h6o b flHK, ,th6o b PHK, 
h TaxHM o6pa30M, BXjnoMaeT Hyxjieo3ara, 
xcrropbie co^epxaT b xaMecrae ochobshhs 
aneHHH, uhto3hh, ryaHHH, thmhh h ypaujui, 
npnneM 4>yHKimoHajn>HOH rpynnofi caxapa 
SBJisercfl fleoxcnpH6o3a hjih pn6o3a. 06bmo 
AeoxcHpH6oHyKJieo3HAbi MoryT npHMeHSTbcs b 
coneTaHHH c nojiKMepasoft flHK. OflHaxo 

MOXHO npH3HaTb, HTO MOryT npHMeHflTbCfl 

Apyme MOzmc^HUHpoBanHHe ocHOBanHa, cno- 
co6rae x cnapHBaHHX) ocHOBaHHd c oahhm h3 

TpaAHUHOHHUX OCHOBEHHH BAeHHHa, UHT03HH3, 

ryaHHHa, thmhh3 h ypanjsuia. Taxne 

MOAH(}>HUHpOBaHHUe OCHOB3HHfl BKJnOVaiOT, 

HanpHMep 8-a3aryaHHH h rnnoxcaHTHH. . 

TepMHH "HyxjieoTHA' 1 , Hcnom.3yeMHH 3Aecb, 
MoaceT OTHOCHTbCH x HyxjieoTHAaM, iipHcyrcT- 
ByromHM jih6o b flHK, jih6o b PHK, h tbkhm 
o6pa30M BKjuoMaeT HyxjieoTHAH, xoTopwe 
coAep^aT b xanecTBe ocHOBaHHs aAeHHH, 
uhto3hh, ryaHHH, thmhh h ypanjw, npHMeM 
4>yHxixHOHajibHOH rpynnoH caxapa sbjibctcs 
AeoxcnpH6o3a ivm pn6o3a. OaHaxo axeAyeT 
npH3HaTb, mto Apynie MOAH^HimpoBaHHHe 
ocHOBaBus, cnoco6Hue x cnapHBarano ocHOBa- 

HHH C OAHHM H3 TpdAHIUIOHHUX OCHOB3HHH, 
aAeHHHOM, UHT03HHOM, ryaHHHOM, THMHHOM H 

ypamuioM, Moryr ucnanb30BaTbCfl b AHaniocTH- 
MecxoM npaiiMepe h aMaan(J)HxaimoHHOM npafi- 
Mepe, npHMeHaeMOM b HaaroameM 
H3o6peTeHHH. TaxHe MOAH(|)HxxHpOBaHHbie oc- 
HOBaHHfl BKjnoMaioT, HanpHMep, 8-a3aryaHHH h 
rnnoxcaHTHH. ^ 

CieAyer npH3Han>, mto xorAa cnoco6 
npeAnojiaraxyr Hcncuib30BaTb aah onpeAeaenna 
HdJiHMHfl hjih OTcyTCTBHfl npeAnaiaraeMoro 
BapnaHTa HyxjieoTHAa, xotophh HaxoAHTca no 
coceACTBy c Macrbio nooieAOBaTejibHOCTH ocho- 
BaHHH MHmeHH, Koropaa He coAepxHT Bcex 
Merapex pa3^HMHiix Hy kjicothaob , TorAa npo- 
AyxT pacnpocrpaHeHHa AHarHOCTHMecxoro npaii- 
Mepa h no jxejiaHHio npoAyxT pacnpocrpaHeHHa 
aMruiH({)HxauHOHHoro npaHMepa Moryr o6pa30- 
BaTbca mnbKO b npHcyTCTBHH HaAaeacamHx 

COOTB eTCTB yiOUIHX HyKJie03HA-TpH(J)OCCt)aTOB, H 
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see Merape pa3OTMHHx HyxjieosHjj-TpHcfcoccfcaTa 
He 6yayT hco6xoahmhmh. 

PeareHTOM jvis no;iHMepH3auHH Hyx,ieo3m- 
TpH(Jx>c(j3aTOB MoaceT 6brn» ;no6oe coeaHHeHne, 
KOTopoe 6yaer cnoco6craoBaTb cinrre3y npo- 
nyKTOB ana pacnpocrpaHeHHa npafiMepa, bxot>- 
Mas cfcepMeHTH. noaxoflflnme sot stoh ucot 
cfrepMeHThi BionoMaioT HanpHMep, no/iHMepa3y 
1 flHK E.coli, (})parMeHT KjieHOBa noOTMepa3H 
1 JIHK Exoli, T4 JJHK noOTMepa3y, flpyrae 
aocryiiHbie flHK-noOTMepa3bi, peBepcHBHbie 
TpaHCKpinrra3H h flpynie 4>epMeHTH, BionoHas 
TepMOCTa6H-n>HHe 4>epMeHTbi. TepMHH "TepMo- 
cra6mn>HHfl (feepMeHT", Hcno;n>3yeMHfl 3aea>, 

OTHOCHTCH X (fcepMCHTy, XOTOpbD* SBJISCTCS 

cra6mn>HHM k HarpeBamno h o6^aaaeT 
TepMHwecxofl cra6iuibnocThio 9 a xaTaOT3HpyeT 
(ycKopaer) coMeraHHe HymieanmoB Hajyieaca- 
mHM o6pa30M, mto6m o6pa30BaOTCb npojryxn>i 
pacnpocrpaHeHHA npafiMepa, xoropwe xoMmie- 
MeHTapHH k xaamoft ampajm HymieHHOBoft 

XHCIOTH. CHHTC3 MOSCCT HHHUHH pOB aTbCS npH 

3'-KOHne xaamoro npafiMepa h mo^ct npore- 
xaTb b Hanpa&neHHH 5' bacwib cimpajra 
MaTpnm*, noxa chhtc3 He npexpaTHTca, 
o6pa3ya Mo^exyjn* pa3OTMHofi juihhh. Hanpn- 
Mep, t3m MoryT 6brn» 4>€pMeHTH, HanpHMep 
TepMOcra6Hjn>HHe <j)epMeHTH, xoropne, OAHaxo, 
HHHmrapyroT chhtc3 npn xoHue 5\ npnneM oh 
nporexaeT b apyroM Ha npaB ji e hhh c Hcnom>30- 
BaHHeM Toro «e caMoro npouecca, hto onncaH 
BHme. npennoHTHTejiBHHM TepMOcra6mibHHM 
<t?epMeHTOM, xoTopbifi Moacer n phm eHSTbCs b 
cnoco6e no H3o6peTeHHK>, sBJixerai tot, 
xoropMfi MoxceT 6bm> axcTparapoBaH h owmeH 
or Thermus aquaticus. Taxofi 4>epMeHT HMeeT 
MOJiexyjupiaift Bee npHMepHO 86000-90000 
enHHHU flajibTOHa, xax oraicaHO b ny&raxamm 
EBponaTeHTa N 237362 (cm. Tax*e ny&nnca- 
mno EBponaTeHTa N 258017). HTraMM VTI 
Thennus aquaticus sajiaerrcs aocrynHHM 6e3 
orpaHHMeHHfi H3 Kojuiexunn Ky;n>Typ AMepn- 
xaHcxoro Tnna, 12301 IlapiuioyH flpaftB, r. 
Poxbh™, nrr. MapaneHn, CIIIA, xax ATCC 
25 104. 

BnpaaceHHe "flHarHocTHHecxaa Ham", xo- 
Topoe Hcnan>3yeTcs 3flea>, o6o3HaHaeT Ty nacre 

OCHOBHOH nOOieaOBaTe^bHOCTH MHHieHH (xoto- 

pas onpeaejieHa b jjajibHefimeM), xoTopaa 
coaepaorr b xaMecTBe TepMHHajibHoro Hyxjieo- 
Tma noTeHUHajibHHH BapHaHTHwfi Hyx^eoTHfl, 
npHcyTCTBHe hot OTcyTCTBHe xoToporo Heo6xo- 
flHMo onpeae^HTb. 06hmho 3tot noTeimHajib- 
Hbtfi BapHaHTHHH HyxjieoTHA 6yneT Haxomrrbca 
npn 5 , -TepMHHajn>HOM xoHue flHarHoenweexofi 
MacrH, noexo^bxy b o6meM CHirrese npoAyxTOB 
pacnpocrpaHeHHA npafiMepa 6yaeT HHHmnipo- 
BaTbca npa 3'-xoHue xaxaoro npafiMepa, xax 
onncaHO Bume. OiiHaxo, xoraa Heo6xoaHMO 



Hcno.ib30BaTb peareHT wix nojiHMepH3auHH, 
xoTopbm HHummpyeT CHHT&3 npn 5'-xoHue 
aHarHocTHMecxoro npaiiMepa h HanpaBviaeT ero 
b HanpaBJieHHH 3' BAcun> MaTpHHHoii cnnpajiH, 
30 Tex nop noxa chhtc3 He npexpaTHTca, 
"aHarHOCTHMecxafl Macrb" 6yfleT coiiep^aTb 
noTeHUHanbHHH BapHaHTHHH Hyx^eoTHa npn 
cBoeM S'-xoHue. fluarHocTHMecKHe npaftMepw 
Tax^e 6yayT cootb ercrB e hh o cnpoexTHpoBaHbi 

B 3TOM OTHOmeHHH, Xax H3wl0»eH0 HH^ce. 

BHpaaceHHe "ocHOBHas noaieflOBaTenbHocrb 
MHrneHH", Hcno^b3yeMoe 3aecb, 03HawaeT 
HyxaeonmHyio nooieaoBaTejn>Hocrb, Bx^ioMaK)- 
myio no MeHbmeft Mepe ozmy flHarHocrHMecxyx) 
wacrb (xax onpeAejieHo Bbnne). Tax, HanpHMep, 
b ornejibHOM HcnbrraHHH Ha 6eTa-Tajiacca3MHio 
nocieaoBaTe^bHocTb MHmeHH MoaceT coaepacaTb 
no 60, HanpHMep 50, OTaraocraraecxHx Macrefi, 
npHMeM xa^aaa OTarHocTHwecxafl waorb coaep- 
^ht ornejibHbifl noTeHrmajibHwii BapHaHTHblfi 
nyx^eoTw. 

TepMHH "aTHTOHyxjieoTHA", Hcnojn>3yeMbrii 
3aecb, onpcaeAaeTCH xax Maaexy-^a, Bx^noHa- 
romaa ABa hot 6ojiee AeoxcHpH6oHyxjieorHAOB 
hot pnSoHyxji eoTHnoB , npeimoHTHTejibHO 6cwib- 
me Tpex. TotohS ero pa3Mep 6yneT 3aBHcerb 
ot MHonix <J)axTopoB, TaxHx xax TeMnepaTypa 
peaximH, xoHueHTpauM corra, Hajmnne 4)op- 
MaMHfla h npHcyrcTBHe apyrnx 3axpHTMx 
MyrauHfl, TaxHx xax 3a6ojieB3HHe cpomerahix 
xnerox HbC, xoTopue, b cbok) oiepezib, 

33BHCST OT XOHCMHOft (JjyHXUHH VUtR HCnCUIb30- 

BaHHs oOTroHyxjieoTHfla. Toraas noaieaoBa- 
Te^bHocTb onHroHyx^eoTHna Taxaee MO^cer 
3aBHceTb or p5ma (JjaxTopoB, xoToptie onncaHbi 
b nocieayiomeM. 3th curaroHyx^eonctH Moryr 
6HTb ncwyMeHH CHHTenmecxH hot nyreM 

KJIOHHpOBaHHS. 

TepMHH "npaflMep", Hcnanb3yeMboi 3necb, 

OTHOCHTCfl X OOTTOH>TUieOTHjry HC33BHCHM0 OT 

Toro, HMeiOT ot ohh npHpoAHoe npoHCxoxae- 
Hne, xax b OHHmeHHOM orpaHH^HBaKimeM 
flaim^ecre, hot nojiyMawTOi CHHTeTHMecxH, 
xoTopafl cnoco6eH aeiicTBOBaTb xax"*"MecTo 
KHHimnpoBaHHii cHHTe3a, xoraa ero noMemaxrr 

B yCJIOBHfl, B XOTOpHX BH3HBaeTCH CHHTC3 

npojryxTa pacnpocrpaHeHHA npafiMepa, xoto- 
Phh KOMn^eMeHTapeH x cnnpaOT nyxjieHHOBOH 

XHCIOTH, T.C B npHCyTCTBHH COOTB eTCTByromHx 

Hyx^eo3Ha-TpH(txxxJ)aTOB h peareHTa nns. nai- 
HMepH3auHH, Taxoro xax Z[HK-nojiHMepa3a b 
noAxoflan^eM 6y<t>epe (TepMHH w 6y(J)ep w bxot>- 
MaeT pH, HOHHyio oury pacraopa, conyrcrBy- 
wmHe <J)axTopbi h ap.) h npn noaxowmefi 
TeMnepaType. 

IlpezinowTHTejibHo npafiMep sbjizctzz oaho- 

CnHpajXbHHM ZUIH MaXCHMO^bHOH 3<txt)eXTHBH0- 
CTH npH aMOlHC^HKaaHH, HO MOXeT 6uTb 

a-ibTepHaTHBHO flByxcnHpavibHhiM. Ecth oh 
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aByxcnnpajieH, to npaiiMep CHa^ana o6pa6aTbi- 
BaercH, mto6h BwaenHTb ero cnnpara ao 
Hcno^b30BaHHa, mto6m npHroTOBHTb npoayxTbi 
pacnpocrpaHeHHfl. npeanoMTHTe^bHo npaHMep 
HBJifieTCfl cxrarofleoKCHpH6oHyiaieoTimoM. IIpaH- 

Mep ZQJlTKtH 6bITb flOCiaTOMHO flvlHHHHM, MT06bI 

3apo*aaTb CHHT63 npoayxTOB pacnpocrpaHeHHfl 
b npHcyTCTBHH peareHTa bax no/iHMepH3auHH. 
ToMHHe 3HaneHHa zuthhh npaiiMepoB 6yayT 

3aB(ICeTb OT MHOIHX 4)aKTOpOB, BKjuowas 

TeMnepaTypy h hctohhhk npaiiMepa h Hcno;n>- 
30B3HHe cnoco6a. HanpHMep, b 3Ebhchmocth 

OT CKWKHOCTH nOOieflOBaTCltHOCTH MHmeHH 

AHaniocTHMecKHe h aMJLiH^HxauHOHHue npafi- 
Mepbi coaepacaT 12-35, HanpHMep 15-35, 
HyicneoTHflOB, xorfl ohh Moryr coflepacaTb 
6aibme hot Mem>me HymieonaoB. 06bnmo 
mis. KoponcHx uojitKyji npaiiMepa Tpe6yK)Tca 
noHH^ceHHbie TeMnepaTypu, hto6m o6pa30Bajics 
flocraTOHHo cra6iuibHHH m6pww& KOMiuieKC 
c MaTpmjeft. 

TepMHH H KOMimeMeHTapHHft k" ncnoAbay- 
erca 3necb h CBS3afi c HyiuieorHaaMH h 
03HaMaer Hyxjieoraa, xoropbifi Moacer cnapH- 

BaTb OCHOBaHHC C flpyTHM CneUHCj)HHCCKJHM 

HyKvieonuoM. TaK oaeH03HH-TpH(J)oc4)aT kom- 

ZLlCM£HTap6H K ypHaHH-TpH(l)OCCt)aTy HJIH 
THMHAHH-TpH4)0C(t)aTy, a ryaH03HH-TpH(J)0C(t)aT 
KOMIUICMCHTap€B K UHTHflHH-TpH(J>OC($)aTy. 
ripH3HaHO, WTO XOTH THMMflHH-TpH^XXrcjMlT H 

ryaH03HH-TpH(Jx)C(t)aT MOiyr b onpeaeneHHHX 
yciOBMflx cnapHBaTb ocHOBamis, ohh He 

CMHTaiOTCfl KOMILiieMeHTapHHMH JJJ18. HZJltZ 

aroro onHcaHHfl. KpoMe toto, cnenyer npn- 

3HaTb, VTO XOTH UHT03HH-TpHCj)0C(J)aT H 

aaeH03HHTpH(Jx)c<J)aT Moryr cnapHBan> ocHOBa- 
HHfl b onpeAejieHHbtx yaiOBHSx, ohh He 
CMHTawTCfl KOMimeMeirrapHbiMH ana nejiefi 
9Toro onHcaHHfl. To ace caMoe npanoxzMO k 
UHT03HH-TpH<Jx)c4>aTy h ypamui-TpHcJxxtfcaTy. 

IIpaHMepbl B 3T0M H306peTCHHH Bbl6HpaiOT- 

ch TaKHM o6pa30M, mto6m ohh 6bum "cymecT- 

BeKHO** KOMUJieMeHTapHH K pa3OTWHHM 

cnnpajiHM xaamoft cnermcfcHHecxoH nooieaoBa- 
T&ibHOCTH, Koropaa nojyieaurr aMmuK^HKauHH. 
3to oaHaiaer, hto npaiiMepbi rojvkw 6hm> 

flOCTaTOHHO KOMHJieMeHTapHbl, mto6w rH6pHflH- 
30BaTbCfl HX COOTBCTCTByiOmHMH CIIHpaJISMH. 

IloaTOMy nooiejioBaTejibHocrb npaiiMepa He 
aaracHa OTpaacaTb TOMHyw nooieaoBaTe^ibHOCTb 
MaTpHau. HanpHMep, Koraa a na rnocr eaaw 
npaHMep BX^uowaer nooieaoBaTe*bHOCTb Hyx- 
neonina, b KOTopofi 3 ' -TepMHHajibHbiH Hyxjie- 
othh KOMmieMeHTapeH jih6o k 
npeano;iaraeMOMy BapHaHTHOMy HyxjieoTHay, 
vin6o k cooTBeTCTByiomeMy HopMa^bHOMy 
HyicneoTHay, He xoMnjieMeHTapHuii Hyx^eoTHa- 

HNfl (J)parMeHT MO*eT npHCOCaHH5lTbCH k 

i'-KOHuy npaiiMepa, npuweM ocraabHaH nacrb 
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nocieaoBaTCibHOcni npaiiMepa HByiaeTCH kom- 

IUieKCHOH K flHarHOCTHMeCKOH MaCTH OCHOBHOH 

noci e aob aT e-i bh oct h MHmeHH. Oimaxo o6uhho 
npaiiMepw o6nanaiOT crporoH KOMraeMeH- 

TapHOCTbK) 3a HCICTJOMeHHeM TOTO, HaCXOlbKO 

HeKOMimeMeHTapHHe HyicieoTHabi MOiyr npn- 
cyrcTBOBaTb npH 3aaaHHOM KOHue npaiLMepa, 
xax 6huo onucaHo paHee. 

B HexoropHx o6cT05rre,ibCTBax ciihtc3 
npoizyxra pacnpocrpaHeHHfl aHarHOCTHMecKoro 
npaHMepa Moacer HHHUHHpoBa*n>C3 aaace b 
npHCyTCTBHH HeKOMTUI eM eHTapHoro 3'-TepMH- 
HajibHoro ocraTKa. 3tot apTe^aKTHHii pe3y.ib- 

TaT MOXeT B03HHXaTb BOieSCTBHe 

Hcnonb30BaHHH cbmiKOM hhskoh TeMnepaTypw, 
b 3tom cry^ae TeMnepaTypa MoaceT 6brrb 
noBbnneHa; BCJieacTBHe cnnnxoM ny-nrrejibHoro 
nepHoaa HHKy6auHH/oTnyaca, b 3tom circae 
BpeMa MO»eT 6brrb yMeHbineHo; BOieacrBHe 

CIHUIKOM BblCOKOfi KOHUCHTpaUHH COIH, B 3T0M 

GTyvae KOHueHTpaims caiH Moacer 6brn> 
noHHxceHa; BcaeacrBHe oihiukom bucokoA 
KOHueHTpamra 4>epMeHTa, cmmKOM bhcokoh 
KOHueHTpauHH Hymieo3Hfl-TpH(J)oc(J)aTa, Henpa- 
Bii/tbHoro 3Ha«teHHfl pH turn HenpaBHjrbHofl 
a^iHHbi ojiHroHyKJieoTHffHoro npaiiMepa. Bee 3th 
4)aKTopn o6cyamaiOTCfl b nyfinHxauHH EBpona- 
TeHTa N 237362. Bepoffrao, vro ochobhhm 

HCT01HHKOM apTe<J>aKTHHX HDOayKTOB ABJUeTCfl 
B03MOaCHOCTb OIHIUKOM 60JIim0r0 CHHKeHHfl 

TeMnepaTypbi peaicmni, mto o6yciaBjmBaeT 
CjIhjukom HH3KyK> TOHHOCTb, HanpHMep, nyreM 
yaajieHns peaxmiOHHoft CMecn H3 ycrpoHCTBa 
una. UHiciHMecKoro HarpeBa aaace Ha kopotkhh 
nepHoa, HanpHMep, vjisl ao6aBwieHHS peareHTa 
zuw nojmMepHaauHH (HanpHMep, Tag-noraMe- 
pa3bi), oco6eHHO b nepBOM peaieimoHHOM 
UHXJie. KpoMe toto, o6Hapy»eHo, hto Taioie 
apreitaicTHHe pe3ynbTara Taicxe MoryT bo3hh- 
xaTb or Hcnojn>30BaHHfl anarHOCTHMecxoro 
npaiiMepa, kotophA oco6eHHO o6orameH ocraT- 

K3MH G (ryaH03HH) H C (UHTHirHH). flHarHO- 
CTHHeCKHH npaHMep MOXeT BM3bIBaTb 

3aTpyaHeHHH b cb«3h c sthm, eom B.nenoM 
oh o6oramen G/C hjih oco6chho ecra oh 
o6orameH G/C npn cooTBercTByiomeM, o6umho 
3\ KOHue. BoJiee Toro, TOHHaa npHpoaa 
cnapHBaHHfl ocnoBaHHH b odnacTH cootbctct- 

BHfl, 06bTHH0 3'-KOHUa, AHarHOCTHMeCKOrO 

npaHMepa npu Hcnonb30BaHHH MoaceT 6bm> 
npHMHHOH apTe(J)aKTHoro pe3y^bTaTa. Tax 
npncyTCTBHe As (aaeH03HHa) npn cnapHBaHHH 

0CH0B3HHH B O&iaCTH COOTB eTCTBHfl , 06bIUH0 

3'-, Koma HajiHHHe aHarHOCTHMecxoro npaiiMe- 
pa npHBOaHT K yjVpimtHYOQ CneUH(|)H»tHOCTH, 

xoTfl Ha-THWHe Gs (ryaH03HHa) He npuBoairr k 
3T0MV. Bo-iee Toro, TO*iHafl npHpoaa HenapHO- 
cth npH cootb eTCTByiomeM, o6wmho 3'-, xoHue 
aHarHocTHMecxoro npaHMepa mo^cct 6htb 
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BaacHbtM 4>aKTopoM Toro, nanyMHTca apTecfcax- 
thhm pe3y^bTaT juih Her. Tax HanpHMep, AA 
iliii CT HenapHocrb oohhho He npuBOAHT k 
ni6pwAH3amra, ho GT hjih AC HenapHocrb 
Moiyr npHBecTH k 3Ha™Te-n>HOH creneim 
i7i6pimH3auHH, b pe3y;u>TaTe wero o6pa3yeTca 
apTe4)aKTHHM npooyxT (npojryxTbi). Apretfcax- 
thhx npoayxTOB mo«ho H36eacaTb nyTeM 
yMbinmeHHoro BBegeHHa onHoro hth Hecxo;ib- 
khx AonojiHHTejibHHX HenapHHX OCTaTKOB, 
HCiunoHeHHH mm BxjnoneHHH BHyrpH aHarao- 
CTHMecxoro npaHMepa, wto6m AecTa6a?iH3Hpo- 
Ban> npaHMep nyTeM aa-TbHeHinero 
yMeHbmeHHs CBS3UBaHH2 b xofle rn6pHjiH3a- 

UHH. 

HanpHMep, ;uo6oh hot Hecxo;ibxo (h3 10), 
HanpHMep mecrb, HyxjieoTHAOB, coceflHHX c 
TepMHHajibHOH HenapHOCTbio, Moryr 6brn> 
H3M£HeHbi, mto6h bbccth aono*HHTejibHyio 
HenapHocrb. 8oo6me TO*bxo ojxaa HenapHocrb, 
xpoMe TepMHHajibHoft, MoxeT 6brrb Heo6xoaH- 
moh, xoropaa pacnaioaceHa, HanpHMep, Ha 1, 
2 hah 3 ocHOBarota or TepMHHajibHOH 
nenapHOCTH. HanpHMep, b cba3h c onpeae*e- 

HHeM HaJIHMHH HOpM£LlbHOH rOMOSHTOTH, reTe- 
pOSHPOTbl HJIH HOpaxeHHS rOM03HTOTH, B 

OTHomeHHH Z-ajuiejm am4>a 1 -aHTHTpHncHHO- 
Boro reHa mh o6Hapy3Kara, wto Moryr 6bm> 
nOviyMeHH xopomne pe3yjibTaTH, eoiH TpemH 
Hyxjieonm ot 3'-TepMHHajibHoro HyKneoTHaa 
H3MeHeH, hto6h nopoawrb HenapHocrb npn 
Hcnojn>30BaHHH. Tax HanpHMep, mh o6Hapy- 
»chjih, hto HajiHMne C BMecTo A b Tpei-beM 
HyicieoTHne or 3'-TepMHHyca jpiarHOCTHMecKoro 
npaHMepa o6ecne^HBaeT HopMajxtme roM03H- 
ro™, reTepo3HT0TH h nopaaceHHbie roMOSHTOTbi 
b OTHomeHHH Z-ajuiejia, kotopmh noaaeaurr 
6bicrpoMy pa3JiHMeHHK>. 

TaxHM o6pa30M, Haany^mmH wsaHH anar- 
HocTHMeocoro npaHMepa Moxer 6hrrb onpeaeaeH 
nyTeM h enocpeacns chhopo sxcnepHMeffra Ha 
ockoBe yKa3aHHbix Bume KpHTepneB, npHMeM 
T3K0H SKcnepHMeHT Mo^eT xoporao ocymecr- 

BHTb CneUHdJIHCT no MOAexyJISpHOH 6H0JI0IT1H. 

TepMHH "AHaraocTOMecKHH npaHMep", hc- 
nofib3yeMHH 3aea>, othochtch k npaflMepy, 
kotophh HMeer Taxyro HyxjieoTHjnjyK) nocne- 
aoBaTejibHocTb, hto ero TepMHH ajibHHH Hyx-ie- 
oraa Bbi6HpaeTca thxhm o6pa30M, *rro6w 6brrb 
KONcmeMeHTapHHM k npeano^araeMOMy Bapn- 
aHTHOMy HyxjieoTHay hjth cooTBercTBywmeMy 
HopMajibHOMy HyxjieoTHjry, Tax »rro npoayxT 
pacnpocrpaHeHHfl AHarHOCTHsecxoro npaHMepa 
CHHTe3Hpy erca , xorna TepMHH ajimuH Hyxwieo- 
tha AHarHocTOMecxoro npafiMepa xoMiuieMeH- 
Tapen k cooTBeTCTByiomeMy TepMiinajtbHOMy 
HyxjieoTHiry cooTBeTCTByiomcH aHarHoenwe- 
cxoii MacTH nocrcea BaTejibHocrn ocHOBaHiifl 
MHnieHH, x raa repMHHa^bHhiH HyxjieoTna 



flHaraocTHHecxoro npaHMepa He *B;ifleTC5i 
roMaioroM cooTBeTCTByx)inero TepMHH ajibHoro 
HyxjieoTHiia cooTBeTCTByiomeH AHarHOCTiiMe- 
cxoh nacTH nocneaoBaTenbHOCTH ochob3hhh 
m h m e h h 

TepMHH "aMIUIJI<{)HXaUHOHHLIH 

npaHMep", ncno;ib3yeMHH 3aecb, othochtch x 
npaHMepy, xotophh cnoco6eH rH6pHHH30BaTbCfl 
x cnnpa-Tii HyxjieHHOBOH xhoioth, kotophh 
KOMiuieMeHTapeH x cnnpa^H HyxjieHHOBOH 
XHCaoTH, c KOTopoft flHarHOCTHMecxnH npaiiMep 
cnoco6eH ra6pH4H30BaTbCfl, npn^eM "aMrura- 
({>HxauHOHHHH npaHMep" HMeeT Taxyw Hyxjie- 
OTHflHyio nocjiezjOBaTejibHOCTb, mto oh cnoco6en 
ra6pHaH30BaTbca - c npoflyxTOM pacnpocrpaHe- 
HHfl OTarHocTHMecxoro npaHMepa nocie crrae- 
jieHHfl ot ero xoMnjieMeHTa, nocpeflcreoM nero 
npojryxT pacnpocrpaHeHHfl ffHarHOCTH^ecxoro 
npaHMepa ory^HT b xaHecrae MaTpnnbi a^a 
CHHTe3a npoAyxTa pacnpocrpaHeHHfl aMnra- 
(J)HxauHOHHoro npaflMepa,. reM caMHM ofiaer- 
MaeTCfl aMTumc^HxauHfl. 

TaxHM o6pa30M, H3o6peTeHHe cnoco6crBy- 
eT, no xpaHHefl Mepe OTMacra, ycoBepmeHCT- 
BOBaHHio npoueccoB aMmrac^HxarxHH , texhx xax 
cnoco6, onncaHHHH b nyfioHxauHH EBponaTeH- 
Ta N 237362, b xotopom ycoBepmeHCTBOBaHHe 

flaeT B03MO«HOCTb CeJieKTHBHO aMIUIH<l)HHHpO- 

BaTb jw6q nocneaoBaTe^bHOCTb, coaep^anryK) 
npeAnojiaraeMUH BapnaHTHUH Hyxjiecmm, earn 
oh HMeercfl, mi6o rioaieflOBaTejrbHocrb, coaep- 
acamyw cooTBeTCTByiomHH HopMajibHKH Hyxjie- 
OTHfl, eoiH oh npHcyTCTByeT, TaxHM o6pa30M 
ynpomaeTCfl onpeae/reHne h noxa H36erax>T 
onpeflejieHHfl nooieaoBaTe^bHocra axuiejrbHHx 
cneuH(J)HMecKHX araroHyxjieoTHAOB h orpaHH- 
MHTenbHoro pacnxenjieHHfl. Tax wis. aaHHofi 
HyxjieoTHaHOH BapaauHH, HanpHMep tomchhoh 
MyTauHH, ee HaraMne hjih orcyTCTBHe Mo^er 
6biTb onpea&neHo jih6o 

1) n po exTHpo BaHHeM AHarHOcnniecKoro 
npaHMepa TaxHM o6paaoM, mto6m oh hmcji 

C OOTB eTCTB yiOn^HH TepMHHa^bHMH HyXJieOTHH, 

kotophh KOMiuieMeHTapeH x npeAnoaaraeMOH 
HyKneoTHUHOH BapnauHH, Tax vro CHHTe3 
aMruiH(J)HimpoBaHHoro npojryxTa 6yaer yxa3a- 
HneM HajumHfl npeflncwiaraeMOH HyxjieoTHflHOH 
BapnauHH, a oTcyTCTBHe aMruiH^HimpoBaHHoro 
npoayxTa 6yfleT yxa3amieM orcyTCTBHfl npea- 
naaaraeMOH HyxjieoTuoHOH BapnauHH, ms6o 

2) nocpeacTBOM npoexTiipoBamifl anarHO- 
CTHMecxoro npaHMepa, mto6m oh hmm coot- 
BeTCTByionmH Te p mhh ajibHbiH Hyx^eoTHa, 
xoropbiH xoMTUieMeHTapeH x cooTBeTCTByiome- 
My HopMajibHOMy HyxjieoTHny, Tax hto ciiHTe3 
aMruiH(J)HUHpoBaHHoro npoayxTa 6yfler yxa3a- 
hhcm OTcyTCTBHfl npeunonaraeMOH HyxjieoTHa- 
hoh BapnauHH, a OTcyTCTBiie 
aMnjiH(t)HUHpoBaHHoro npoayxTa 6yaeT yxa3a- 



25 2 
hhcm npHcyrcTBHJi npeanojiaraeMOH Hyxjieo- 

THUHOH BapHaUHH. B 3T0M OTHOmeHHH CCbUIXH 

b onHcaHHH Ha "cooTBercTBywnnrii TepMHHajib- 
hhh Hyicreonm" 03HanaioT t e p mhh ajit hmh 
Hyxjieonm npaiiMepa, H3 Kcrroporo npn 

HCnOJIB30BaHHM MOJKCT 6hITb HHHUHHpOBSH 
CHHT63, eCJIH 3TO B03M03KHO. TaK X3X B o6meM 

peareHT rjiz no/iHMepH3amm 6yaer hhhuhhpo- 
Ban> CHHTe3 npn 3'-xoHne npaiiMepa, to 

COOTBCTCTByKDmHH TepMHHaJIbHHH HyXJieOTHfl B 

o6meM 6yaeT 3'-TepMMHajn>HHM HyKJieonmoM. 

FIoaTBepacseHHe Hajupais ara OTcyTCTBua, 
HanpHMep, sajjamiOH tohchhoh MyTamra Moacer 
6bm> nojiyneHO nocpeacrBOM npuHSTOH xax 
ajibTepHaTHBHoft mctootkh 1, Tax h ajn>TepHa- 

THBHOH MeTOUHKH 2, XOTOpbie npejjCTaBJieHH 
BHmC. COMCTaHHC 3THX JJByX HOflXOflOB 

o6ecnewHBaeT cnoco6 onpeaeneHra reTepo3Hror, 
Koropwe Moiyr npeacraB/isTb Hirrepcc una 
anajin3a flOMHHHpyjonmx HaoieflOBaHHbix co- 
ctoahhh, h npH onpefleneHHH Hocirreneft 
peaeccHBHux Ha cji eflOB a hhux coctoshhh. 

8 npeanowTHTejiBHOM BapnaHre H3o6pere- 
HHe HanpaBJieHo Ha onpeaejieHHe Hajunaw hjih 
orcyTCTBHfl 6onee mcm oanoro npeimojiaraeMoro 
BapnaHTHoro Hyxjieonma b oahom h tom ace 
o6pa3ue. Cnoco6Hocn> H3o6peTeHaa k cejiex- 

THBHOMy aMmiH(J)HHHpOBaHHK) nOOieflOBaTCJIb- 

Hocreft, 3aBHCsmaH ot npeaBapHTejn>HO 
3aaaHHOH Hyxjie othuh oh nocjieaoBaTe/tbHOCTH 
flHarHOCTHMecKHX npaHMepoB, o6ecneMHBaer 
npocroe pa3-inMHe oio^chhx npoayxTOB aMn- 

JIHC^HKamiH C BHCOKOH TOMHOCTbK) npH MHHH- 
M3JIBHOH KB3JIHCj)HKaUHH OHepaTOpa, T3KHM 

o6pa30M bosmojkho npeaocraBJieHHe acboh 

MCTOflHKH JULfl CKpHHHHTa CKHfiCTBCHHOFO 06- 

pa3ua jyis oioxhmx Hyxjieoramtbtx BapnauHH. 
TaraiM o6pa30M, H3o6peTeHne npeHcraBJiseT 
oco6hh HHrepec npn cxpHHHHre cmjejibHoro 
o6paaua flHK hjih PHK pa psaa Hacjieao- 

B3HHUX COCTOflHHH, T3XHX xax TCHCTHMCCKHe 

HapymeHHS, npeapacnoJiojKeHHH h coMaraMe- 
CKHe MyrauHH, npraoaflmHe k paxiKHHHM 
3a6o^eBaHiMM. Taxne flHK hjih PHK, 
HanpHMep, Moiyr 3xcTparHpoBan>cs H3 kpobh 
hjih TxaHeBoro MaTepnajia, TaKoro k3k xopn- 

OHHHe BOpCHHKH HJIH aMHHOTHMHbie XJieTKH, C 

noMomtio MHoacecTBa mctohhx, TaxHX xax Te f 
xoropwe onncaHH MaHHaracoM h ccrrp. b 
«ypHajie Molecular Cloning (1982), c.280-281. 
KpoMe tofo, xoraa MOJiexyjiapHue ocHOBaHHs 
una apyrax HaoienoBaHHHx coctoshhh cTanyT 

H3BCCTHHMH, 3TH flOnOJIHHTejIbHbie COCTOSIHHH 

MoryT 6bin> npocro BX/noweHbi b MeTOflHxy 
cxpHHHHra HacTOHmero H3o6peTeHna. 

Cji 5KHhie npoAyxTbi aMruiHcJwxamui MoryT 
6bm> pacno3HaHw c noMombio MHoxecTBa 
MeToaHx. HanpHMep, Moryr npHMeH^TbCJi 
30H£bi mi 5i xaxaoro npeano.iaraeMoro qmiuiu- 
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c{)HUHpoBaHHoro npooyxTa, npn^eM xaa^HH 
30HH CO^ep^HT pa^TIHHHHH h cnoco6HHH K 
pacno3H3BaHHio curHaji hjih ocraTOx, cnoco6- 

HHH np0H3B0flHTb CHTHEJI. 

Taxne CHrHajiH h ocraTKH, cnoco6HHe 
npoH3B03HTb CHraaji, o6cy»maKDTCfl noapo6HO B 
ny6^HxauHH EBponaTeHTa N 246864, ho Moiyr, 
HanpHMep, BKjnoHaTb TBepAo4>a3HyK) CHcreMy 

aMIUIH(£>HKaUHJI, OnHCaHHVK) BaHTOM Ch.ZI^h 

b »ypHa-ie World Biotech Report, 1986, t. 2, 
h.2, c.33-37 (Tpy^H xoHcfcepeHUHH no zniarHo- 
CTHxe b 3jjpaB ooxpaHeHHH , npoBeaeHHOH b 
Hos6pe 1986 b r. CaH-OpaHUHcxo), b kotodoh 
k 30Hiiy npHcoenHHeHH MHxpoaiOH, nonytieH- 

HUe C MHOrHMH Bbl6paHHHMH CJie^OBHMH 

3iieMeHTaMH. Hajnnme cneuHc^H^ecKHX 30H30B 
Mo^eT 6uTb onpeneneHo MeroaoM peHTreHO- 
(J}^yopecueHTHoro aHa^H3a. Taxne mctojthxh 
o6hkho Moiyr 6hm> npocraMH h Moiyr 
Hcnojn>30BaTbCfl HenocpencTBeHHo, Tax xax 
Heo6xoaHMo 6yneT tojibxo onpeaenHTb cyme- 
CTBOBaHHe npoayxTa aMnjmcJjHxauHH, a . He 
pacno3Han> noaieAOBaTe^BHOcra , paajiHHaramH- 
eca cro.Tb HeaHawrenbHO, xax Ha ejmHCTBeH- 

HHH HyXJieOTHQ. 

Topa330 6cuiee npocTofl h npeflnovrHTenb- 
hkh cnoco6 pacno3HaBaHHs npouyxTOB aMmra- 
4)HxauHH BXJiKDHaeT Bu6op Taxoft 
noaieAOBaTenbHocTH HyxjieorHflOB aMmra- 
(J>HimpoBaHHHX npaHMepoB, «rro6u iyrana 
xa^floro aMUTiHc^HtmpoBaHHoro npo^yxTa, 06- 
pa30BaBmeroca b xoi^e nponecca Hacrosmero 
H3o6pereHHfl, 6buia pa3^HMHOH. B cbh3h c 9thm 
mhoio nap ocHOBaHHH, npHcyTCTByxjnmx b 
aMmmt^HUHpoBaHHOM nponyxTe, zncxTyeTcs 
pa cctoshh eM Meacay AHarHocnfMecxHMH h 
aMJX/THcJ}HxauHOHHbiMH npaHMepaMH. Ammh- 
c^HKauHOHHbie npaHMepu Moiyr 6brn> cnpoex- 

THpOBaHbl TaKHM o6pa30M, HT06bI KaXflHH 

noreHUHajtbHKH b a p H3HTHBIH HyxjieoTHfl 6bli 

CBfi3aH C -nOTeHUHaJIbHHM aMmiH(})HKaiXHOHHHM 
npOAyXTOM pa3JIHMHOH oraHH. 

Ha^HMHe hjih OTCyrcrBHe aaHHoro noTen- 
miajrbHoro BapnaHTHoro Hyxjieorwa M0»eT 
6biTb TaxHM o6pasoM yflo6no onpen&neHO no 
MeTOflHxe 3JiexTpo4x>pe3a, npn xoropofl hoji- 
yMeHHue pa3JiHMHHe aMnjiH(})HHHpOBaHHHe 
npoayxTH MOiyr 6hrrb pacnpeaejiera b 

COOTBeTCTBHH C HX MOJiexyjIflpHhIM BCCOM H TCM 
C3MHM H^eHTH^HUHDOBaHH, HanpHMep, MCTO- 

naMH ayTopazmorpacJ}HH hjih (JwyopecueHUHH. 

fljHIHH pa3JIHTOHX HDOflyXTOB MOiyT OTJUmHTb- 

ch tojibko eaHHCTBeHHHM HyxjieoTH^OM, ozmaxo 
npeanoHTHTejibHo sth whhh Moiyr pa3JiHMaTb- 
ca no MeHbmeH Mepe Ha 3 Hyxjieoroaa. Cnoco6 
npennowTHTejibHO ocymecTBJiaTb nyreM Hcnojib- 
30BBHHH HHTepxajisuHOHHoro xpacHTeiifl, Taxo- 

ro Xax 3THiIHyM6pOMHA, XOTOpblH M «eT 

Ha6nioaaTbcsi xax paH*eBaa cJxayopecueHUHii 
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npn yjibTpatJmojieroBOM „ o6jryMeHHH. TaKHM 

06p330M HHJTHMHe H-TH OTCyTCTBHe MHOSCeCTBa 

noTeHima^bHMx BapHaHTHbix HyKJieonmoB b 
vrztJihHOM o6pa3ue Mo^er 6bm> onpeaejieHo 
6hicrpo, Jierxo h totoo. Flo ;xejiamno 
HHarHocTHMecxne h/ilth aMiuiH(j)HxauHOHHbie 
npaHMepH Moryr MapxupOBaTbcs hjih mcthtb- 
ca, HanpHMep, nyTeM ncnojib 30 Banna cjxayopo- 
cfcopa. HanpHMep, xaaubm cn^THwaronnriica 
aHaracxrrHMecKHH npa&viep hjih- aMnra- 
4)racauHOHHHfi npafiMep moscct coaepacaTb 
pa3jmMHHH (Jwyop<xJ)op, rax *rro pe3yjn>TaTM 
pasa HcnMTaHHfl Moryr 6htb CHHTaHH c rejia 
aaexTpo<j)ope3a, HanpHMep mctoaom /ia3epHoro 
CKaHHpoBaHHfl, TaKHM o6pa30M o6ecneMHBaeTCH 
aBTOMaTH3amw cnoco6a no H3o6peTeHHK>. 
AjibTepHaTHBHo HajTHKHe hjih orcyTCTBHe 
aMiuiH<t)HUHpoBaHHoro nponyxTa mojkct 6htb 
npocro onpeaerceHo nocpeacrBOM Hcncun>30Ba- 

HHH paCTBOpHTewTfl, CnOCo6HOTO CeJieKTHBHO 

pacTBopaTb HyxjieosHn-TpHcJxxr^aTH, ho He 
cnoco6Horo pacraopaTb HyxjieoTHAHyio noaie- 
aoBaTejMocTb (HanpHMep flHK). IlpHMepoM 
Taxoro pacrB 0 p htcjis sBJiaeTca TpHxnop- 
yxcycHas xncjiora (TXYK). HanpHMep, Hajni- 
wne hjth OTCyTCTBHe aMiumcJjHUHpoBaHHoro 
npoayxra mo^ct 6htb onpeaejieHo nyTeM 
ocaameHHs TXYK aMmiH(J)HimpoBaHHHx peax- 
uhohhhx CMecefi. Earn BHezjpeiuie cootbctct- 
Bywnmx Hymieo3Hfl-TpH4)occt)aTOB npoHCxoflHT 
b 3KcnoHeHUHauTi>HOH peaxuHOHHOH nocnenoBa- 
Te-TbH0CTH, Toraa 6ynyr npncyTCTBOB an> 3Ha- 
wHrejibHO yB ejiHM eHHue xojiHwecrBa 
HepacTBopHMoro b TpHXJioyxcycHOH xnaiOTe 
MaTepna^a, mcm xonw He npoHcxojnrr HHxaxoro 
pacnpocrpaHeHHst nHaraocTHHeacoro npaftMepa. 
KoOTKecraeHHoe onpeaejieHne HepacraopHMoro 
MaTepnajia MoaceT 6bm> BbmojiHeHO H3BecTHH- 
mh MeroflaMH. HanpHMep, Hyxjieo3HH-TpH(J>oc- 
(J)aTH Moryr 6htb noMeweHH (HanpHMep 

paflHOaKTHBHOH HJIH <})JiyopeCI*eHTHOfi MeTKOfl), 

peaxuHOHHaa CMecb MoaceT 6brn> noflBeprnyTa, 
HanpHMep, uenTpHc})yTHpo b a h hkd , npHcyTCTBy- 
K>maa /KHAKocTb - aexaHTHpoBaHa, h jm6o 
»HflxocTb, jih6o HepacTBopHMHfl npoflyxr 
nozmeprawT cooTBeTCTByiomeMy aHajnray onpe- 
aejieHHs, TaxoMy xax paaHoaxTHBHiifi cve-nonc 
hjih onpene^eHHe (fcjryopecneimHH. 

B cooTBeTCTBHH c flonoJiHHTejcbHOH xapax- 
TepncTHKoft H3o6peTeHHa mh npeAocraBJiaeM 
HyxjieoTHrayio nocjieaoBaTejibHocrb npHMepHo 
ot 5 ao 50 bp jyia HcnajibsoBaHHa b cnoco6e 

no H306peTCHHK), npJWM TepMHHaJIbHHH 

HyxjieoTHa yxa3aHHOH nocjieflOBaTejibHocra hb- 
jiaeTca KOMnjieMeHTapHHM jih6o k npeancuia- 
raeMOMy BapnaHTHOMy Hyxjieoraay, 

CBfl33HHOMy C H3BCCTHMMH reHCTHWeCKHMH 

HapymeHHSMH, jih6o k cooTBercTBVKweMy 
HOpMajibHOMy HyxjieoTHay, npaweM ocnuibHaa 
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wacTb yxa3aHHOH nooieaoBaTertbHocrH cyn^ecr- 
BeHHO xoMmreMeHTapHa k cooTBeTCTBywmeH 
nocieAOBaTe^TbHocra ochob3hhh MHmeHH, xo- 
Topaa coaeHCTByeT c npe^araeMMM BapnaHT- 

HHM HVKrieOTHHOM HJIH COOTBeTCTByK)mHM 

HopMajibHHM HyxjieoTHjjOM; yxa3aHHafl Hyxjie- 
oTmiHaa nocjieaoBaTejibHocTb TaxoBa, hto npH 
Hcnojib30BaHHH b xawecTBe zmarHocTHMecxoro 
npanwepa nponyxT pacnpocrpaHeHHfl zmarao- 
CTHwecKoro npafiwepa CHHTe3HpyeTCs, ecjm 

3T0T TepMHHajIbHHH HyXvieOTHH imaTHOCTHWe- 

cxoro npafoiepa xoMiuieMeHTapeH x cooTBeTcr- 
BywmeMy Hyxjieorn^y b nooieaoBaTejaHocTH 
ocHOBaHHft MHmeHH, npinieM npozQ^cT pacnpo- 
crpaHeHHfl He CHHTe3HpyeTcs, eora yxa3aHHHfi 
TepMHHa-TbHHH HyxjieoTHn flHarHocrawecxoro 
npafiMepa He sBjiseTCfl xoMmieMeHTapHHM x 
cootb eTCTByx)meMy HyxjieoTHfly b nocrceuoBa- 

TeJIbHOCTH OCHOBBHHH MHmeHH. 

yfl06H0, MT06H TepMHHaJIbHKH HyXJieOTHfl, 

xoMmieMeHTapHiiH jih6o k npeanojiaraeMOMy 
BapnaHTHOMy Hyxjieorroy, ot6o x cootb ercr- 
ByiomeMy HopMaJibHOMy HyxjieoTHfly, HaxoOTJi- 
ca npn 3'-xoHne Hyxjieorazmofi 
nocjienoBaTejEbHocTH. IlpeOTOMTHTejibHO npea- 
nojiaraeMHfl BapnaHTHKH HyxjieoTHA B03HHxaer 
H3 TO^eMHofl MyTaAHH cootb ercTBywmeft nop- 
MajibHofi nocjieAOBaTejttHocTH. 

Yxa3aHHaa HyxjieonmHaa nocjie^OBaTe^b- 
Hocrb Moacer HMen>, HanpHMep, ot 10 ao 50 
bp, HanpHMep ot 10 «o 36 bp. 

CorjiacHO MeTbipeM nonojraHTejibHHM xa- 
paxTepHCTHxaM H3o6peTeHHH mu npe^ocraBHJiH 
HyxjieoraaHHe nocjieflOBaTem»HocTH, xoTopwe 
onpe^ejieHK b npeflHuymeM a63aue h b 
xcrropbix TepMHHa^iHbdi Hyxjieonm HyxjieorHH- 
hoh nocieaoBaTe/ibHocTH sBjifleTca xoMnjieMeH- 
TapHHM x BapHaHTHOMy Hyxjieonmy, 
nojiyqeHHOMy ot H3MeHeHHfl cootb eTCTByromero 
HopM3jn>Horo HyxjieoTHna b (I) A, (II) G, (III)C, 

(IV) T HJTH V COOTBeTCTBeHHO. 

B cootb ercTBKH c flonojTHHTejibHOH xapax- 

TepHCTHXOH H306peTeHHfl Mb! npeflOCTaBHJIH 

Ha6op flByx HyxjieoTHinaix nocjieAOBafejibHO- 
CTeft, xoTopHe onpeflejieHH Bume, nprneM 
TepMHHajibHbiii Hyxjieonm ogHoft nooienoBa- 
TejibHocrH flBjiflercfl xoMmieMeHTapHbiM x 
npejmojiaraeMOMy BapnaHTHOMy Hyxjieonmy, 

CB333HH0My C H3BeCTHHMH rCHeTHMCCKHMH 

HapymeHHHMH, a TepMHHajibHHH HyxjieoTHn 
flpyrofi nocjieflOBaTejibHOCTH xoMnjieMeHTapeH 
x cooTBeTCTByx5meMy HopMaJibHOMy Hyxjieom- 

ay. 

Comarao erne oahoh xapaxTepHCTHxe 
H3o6peTeHHfl b HeM pa3pa6oTaHH 30Hznj, 
BKJiioMaronuie HyxjiecminHyK) nocjieflOBaTejib- 
Hocrb, xoropaa onpeitejieHa Bume, conep^a- 
niyio MeweHMH hjih MapxHpoBaHHUH 

XOMnOHCHT. 
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MyTamm, Bhi3WBaiomHe reHeTHMecxHe 3a- 
6ovieBaHHfl, npHBeaeHH b Tadmme. 

HacTO ujis. aHa-iH3a AocrynHH suunb 
He6o-ibmHe xcuiHMecTBa reHOMHOH JIHK. Bbuio 
ycraHOB;ieHO, mto cneimqbHMHOCTb ffHarHOcm- 
Mecioix npaftwepoB jyis. p&aeBaHTHUX HopMara- 

HHX HvlH BapHaHTHHX HyTCieOTHAHHX 

noaie^OBaTCibHOCTeH moxho Aenco oueHHTb 
nyTeM yBeAHMeHHS MHcaa xoiihh HVXAeoTHA- 
hmx noaienoBaTe-ibHOCTeH npn ra6pHHH3ami- 
ohhom aHajiH3e. 3to aocniraeTCfl, HanpHMep, 
KOHCTpyiipoBaHHeM AByHHTeBoft "xaccerbf, 
Bicnowaiomeu b ce6s HOpMaAtHyio nocieAOBa- 
TejibHocTb, coeflHHeHHyro c BapHaHTHOH nocie- 
AOBate^bHOCTbK), npHMCM HenapHocrb Asyx 
HymiearHAOB b coeAHHeHHbix uenonxax npeA- 
noHTHTCJUbHO AQAama 6im HanpaBAena k 
cepeAHHe xaccera. Kohhh xaccera 3aieM 
yao6HO noAyMaTb, BcraBJiafl ce b iuia3MHAy- 
xo3KHHa c nocneayiomefi pemiHKanneH ima3- 

MHAU H BHACJieHHeM Hy^HHX 

nocienoBaTe^BHocrcft, mto ne^aeTCH no xopomo 

H3BCCTHMM MCTOflHXaM. 3tOT MCTOA npOHAAlO- 
CTpHpOBflH Ha 4>Hr.lO. 

Una 6ojiee naraoro noHHMaHna aaHHoro 
H3o6pereHHfl oho onHCHBaerca hhjkc c no- 
MombK) npHMcpoB h 4>Hryp, roe: (Jwr.la h 1b 

HJLHOCTpUpyiOT ■ nepBHH BapHHHT flaHHoro 

H3o6peTeHHfi, <J)ht.1c muuocrpHpyer thtoimhhh 
pe3yni>TaT Taxoro HcnbrraHHH, xax 3to moecho 
noxa3aTb 3AexTpoct>opeTHMecxH; c|)Hr.2a h 2b 
HAiTxxrrpHpyxrr BTopofl BapnaHT AaHHoro H30- 
6pereHHfl; cJ)ht.3 HJuuocrpHpyeT npeAnoMTH- 
Te^TbHMH OI0C06 pa 3J1HM e h hs npoAyxTOB 
MHOSKeCTB CHBOH aMmiHC^HXaUHH i 4>HT.4a H 4b 

HJunocrpHpyioT TpeniH BapnaHT AaHHoro H30- 
6pereHHfl; Ha <J)Hr.5a, bhc npomuuocrpHpoBaH 
HeTBepraft BapHBHT aaHHoro H3o6peTeHHfl; Ha 
(J)ht.6 (He b Macxxrra6e/ noxa3aH reH MeAOBe- 
Mecxoro a 1 -aHTHTpHncHHa ; Ha 4)ht.7 npeAcraB- 
jien pe3ym>TaT b H3y aJiHsauHH rejis, 
nanyMeHHoro b npHMepax 1 h 2; Ha (Jjht.8 
npejcraBvieH peay^ibTar BHsyajmaaoHH re^a, 
mt TpcxH 1-4 ABJifliOTCH pc3yAbTaT0M npHMepa 
3, TpexH 5-8 - 3to p^ayjibTaTH npHMepa 4 h 
Tpex 9 cootb eTCTBy ct Mapxepy pa3MepoB; na 
<t>HT. 9 npeacraBviCHH pe3y;n>TaTbi BH3yara3a- 
uhh roia, ncwy^eHHoro no npHMepy 4; <J>hj\10 
HJuiKxrrpHpyeT Hcnojit30BaHne xacceTHOH mia3- 
mhahoh cHcreMH hjisl aMnAHcJmxamui HyacHoro 
flHK-ayiuiexca; (jmr.ll mmjocrpHpyeT usthh 
BapnaHT OniHeuHyio aMnAHcJjHxamiK)) AaHHoro 
H3o6peTeHHfl; Ha 4>ht. 12 noxa3ama pesy^TaTH 
BH3ya-TO3amiH re^iH, nanyMeHHoro no npuMepy 
5; Ha 4)ht. 13 noxa3aHU pe3y^bTaTw BH3ya- 
v1H33uhh re^ifl, naiyMeHHoro no npHMepy 6. 

Ha 4>ht.1 npomuiiocTpHpOBaH cnoco6 no 
nepBOMy BapnaHTy AaHHoro H3o6peTeHHfl. Ha 
(})Hr.la noxa3aHH hhth senary pnpoBaHHOH 
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reHOMHoft flHK, coaepacanuie . HopMajibHbiH 
Hyx-ieonm /N/ b tom no^oaceHUH, xoTopoe 
cooTBeTCTByeT, HanpHMep, TOMy no^o«eHHio, 

B XOTOpOM MOJKeT HaXOffHTbCH BapHaHTHHH 

Hyx-ieoTHfl, HB^ionxHHCfl pe3y;n>TaTOM reHera- 
Mecxoro HapymeHHfl. Kax noxa3aHO Ha <t>Hr. 

IB, XOHTaKT uenOMKH HyKJieHHOBUX XHOIOT B 

yciOBHSx ni6pHUH 3 a uhh c AHaraocTHMecxoH 
npo6oH, HMeiomeH S'-xohucboh Hyx^eoTHa, 
.xoNoneMeHTapHHfi HopMaju>HOMy Hyx^eoTHiry 

/-N/ B npHCyTCTBHH COOTB eTCTB yiOIUHX 

Hyx^eo3HATpH(^oc4)aTOB h areHTa no^HMepH3a- 
uhh Hyxjieo3HjrrpH4)Oc4)aTOB hphboaht x yA- 
.iHHeHHK) uenn AHarHocniMecxoro npaHwepa b 
Hanpa&tieHHH 3*. y^nHHeHne uenH He Ha&no- 
Aaerca, ecra HcnoAi»3yeTca AHarHoennecxHH 
npafoiep, b xoropoM 3'-xoHueBofl HyxneoTHA 
xoMTLieMeirrapeH x oxHAaeMOMy BapnaHTHOMy 
HyxneoTHay /-M/. JIio6oh npoAyxT yAOTHeHM 
uenn AHarHOCTHMecKoro npaHMepa MoaceT 6bm> 
3areM AenaTypHpoBaH h aMium4>HUHpoBaHHUH 
npafiMep /A/, ra6pHAH30BaH ao nojryMeHHoro 
AeHaTHpypoBaHHoro npoAyxTa c nonyMeHHeM 
AajibHeftinero yAJiHHeHHS uenn npoAyxTa. 
IlpoAyxT yxuiHHeHHa uenn moxcho 3aTeM 
AeHaTypnpoBaTb h noBTOpHTb npoaecc c 
AOCTHxeHHeM aMmiH(J)HxauHH. y^acTOx reHOM- 
Hoft flHK, noAsepraeMHH aMnjiH^Hxaura 
AHarHocTHwecxHM npafiMepoM, o6o3Ha«ieH DG 
na 4)ht.1b. AHarHOCTHMecKHe npoAyxra 3Toro 
ynacTHHxa cootb eTCTByiOT nonocaM, o6o3HaMeH- 
hhm DC Ha (Jjht, lc. B xaMecrae xoHTpo^a 
PCR /no^HMepaaHas uenoHeuHaa peaxmu/ 
npaflwepbi /?/, o6o3HaYeHHbie P Ha (Jjht. 1b, 
moxho HcnoAb30BaTb b OTAejiiHOM cairre 
uenoHXH HyxjieHHOBbix xhcjioth vum b Apyrofi 
uenoHxe HyxneHHOBbix xhoiot, HanpHMep b 
Apyrod xpoMOCOMe Me^oBenecxoH flHK. 3tot 
OTAe-ibHbiH caAT o6o3HaMeH PCR Ha 4mr. lc 
h POl-xoHTpojibHbie npoAyxTbi 3Toro caftTa 

COOTB eTCTB yiOT nOAOCaM, 0603HaMeHHiIM PCR 

Ha (Jjht. lc TIohstho, mto ncmocbi PCR Moryr 

COOTB eTCTB 0B3Tb 6o^bD3HM HAH MCHblDHM npO- 

AyxTdM, MeM npoAyxT, cootb eTCTByiomHM 
naioce DG. 

Ha <J)ht. lc npeACTaBJieH pe3y^BTaT, 
noAy^eHHuft cnoco6oM, onncaHHUM Ha 4>ht. la 
h b, b (Jx)pMe noaoc, pa3AejieHHHX 3.iexrpo- 
(J)ope30M Ha arapo3HOM rejie ajih reneTHMecxoH 

MyTaUHH, BH3B3HHOH TOHCMHOH MyTaUHCH H 

npoaHaAH3HpoBaHHOH cootb eTCTBeHHO AHarao- 
CTHHecxHM npaiiMepoM -M ara -N. Ilpn stom 
TecT-o6bexTOM sBJweTCfl HOCHTeja I CI no-iocH 
reHeTHMecxoro HapymeHHs, mto bhaho xax aaa 

HOpMlLTbHOH /N/ HyXJieOTHAHOH nooieAOBa- 
Te-lbHOCTH, Tax H AAA BapHaHTHOH /M/ 
HyxneOTHAHOH nOCJieAOBATeAbHOCTH. HopMXib- 

Hbie roM03HroTbi /N/ 6yAyT AaBan. nonocw, 

COOT B eTCTB yKDHXHe HOpMOVlbH ft HyX^eOTHAHOft 
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nocieaoBaTe^bHocTH, ho He nojiocw cootbctct- 
ByioniHe BapHaHTHOMy nyicneoTHzry, a tomo3h- 
rora BU3BaHHOft 3a6ojieB3HHeM MyramiH 
/noaBeprayTHe reHenniecKOMy HapymeHHio D 
/ He 6yayT aaBaTb nosioc, n phcvtctb y kd dxhx b 
ciynae HopMajibHOH HyiuieoTmrHofi nocieaoBa- 

Te-lbHOCTH, H nO^OC, OTHOCSmHXCH K BapH3H- 

thoh HyioieoTHaHOH noaieflOBaTejiBHocTH. 

Ha (J)ht. 2 noKa3an btopoh Bapnanr 
aaHHoro H3o6peTeHHH. flHarHocnraecKHfi npaii- 
Mep Hcnojn>3yioT zyia Kaamofi nenoHKH OTyHH- 
TeBofi HymieHHOBOft khcioth. B lal 
miaraocTHMecKHe npaftMepH o6o3HaneHH t3khm 
o6pa30M, mto S'-KOHueBofl HyicneoTHa KOMime- 
MeHTapeH HopMajibHOMy Hyxjieonmy. Cnoco6 
ocymecTB^flerca Tax, ksjc orracaHo Ha <J)ht.1, 
ho npHcyrcrByiOT jnja pa3^awHMX jrHarHOcra- 
MecKHx npaftMepa, HHHumipyiomHX aMHHH(J)H- 
Kamno. TaKHM o6paaoM b ashhom BapnaHTe 
BTopoft OTarHocnwecKHii npaftMep 3KBHB3JieH- 
TeH aMiumc^HKaixHOHHOMy npaftMepy /A/ Ha 

4)HT.l. KaK BHJ3HO H3 (J)HT. 2a, aMILTHC^HKaUKS 

KHHUHnpyeTca npaftMepaMH /-N h N-/, ho He 
zmarHocniwecKHMH npaftMepaMH, HMeionniMH 
3'-KOHueBue HymieoTHUH, KOMmieMeirrapHHe 
BapHaHTHofi HymieoTHUHoft nocnenoBaTejibHo- 
cth /-M h M- /. 06paTHoe cnpaBeaanBO jyis 
<J)ht. 2b, Tax KaK BapHaHraaa nooienoBaTejib- 
hoctb npHcyTCTByeT b uenoKKe HymieHHOBOfi 
khcioth o6pa3ua. Pe3y^bTaTbi .ocymecTaneHHH 
cnoco6a, oiracaHHoro Ha <J>ht. 2, MOiyr 6hrn> 
npeacraB^eHH b bhuc aHdJioniHHOM H3o6pa- 
xeHHOMy Ha <J)ht. lc, ho HopMajibHHe h 
BapHaHTHbie /N h M/ nooiez*OBaTeflbHOCTH 
6yayr cootb ctctb ob an* napaM TaKHX nocieao- 
BaTCibHOcreft. Ha <J>ht. 2 6yKBoii P o6o3HaHeHH 
PCR-npafiMepn, Hcno;u>3yeMHe b KaMecrBe 

KOHTpQJIS. 

Ha 4>ht. 3 noKa3aH ojnra H3 nyreft 
pa3viHMeHHH npojjyKTOB MHoacecraeHHofi aMn- 

/m^HKaUHH, MTO AaeT B03MO;KHOCTb HCIIHTaTb 

ozthh o6pa3en PHK hah flHK juiz Ha6opa 
yciOBirii. JUe hhth /aeHaTypHpoBaHHHe/ flHK 
jura PHK o6pa3aa o6o3Bta m eHH hmcioiuhmh rpn 
OTaenbHwe 3ohh 1,2 % h 3. JIonojiHHTertbHHfi 
Bbue^neHHioi H3 sthx 30H ywacroK HCno*b3yK>T 
JWH KOHTpOJIbHOft PCR-aMnjiH^JHicauHH. JXjisl 
30hh l\l 20-MepHbifl flHarHOCTHMeocHH npaft- 
Mep A5'-N 37 Hcncun»3yK>T BMecre c Aoncui- 

HHTCTbHHM 20-MepHHM /3'N-57 

aHarHocTHveocHM npafinnepoM. Ecra aMiuiHtfcH- 
Kamia npoTexaeT no 30He /I/, to no^ynaiOT 
39-MepHHH npoayKT aMiuiH^HKaoHH. Ha vep- 
Te«e 3*-KOHueBoft HyicieorHa srejiseTCfl hod- 
MaibHbiM Kax peyieBaHTHbiH Hymieonia b 
HcnbrryeMOM ©6pa3ue, h noaTOMy a m mm cornea - 
uhh 6yaeT nporeKan>. AHajioniMHbiM o6pa30M 
aMnyiH^HKauHfl 6yaeT nponcxomrrb, ecra 
peneBaHTHbiH HyioieoTHa b ncnbrryeMOM o6pa3- 



Ue HB.T5ieTC5I BapHaHTHHM HyKTieOTHHOM H 

Hcnaib3yeMbie flHarHocrHMecKHe npaiiMepH He- 
cyr Taicxe 3'-K0HueB0H BapHaHTHHM Hyieieo- 
THij. OaHaKo aMnjiHct>HKauHfl He 6yfleT 
npcrreKaTb eciH HMeeTca HenapHocrb Meacay 
peji eB aHTHbiM HyxjieoTHZiOM o6pa3ua h S'-koh- 
ueBHM HymieonmoM OTarHocTH^iecKoro npafi- 
Mepa. flns 30hh 17/ jniarHocnm ecKne 
npaiiMepbi TaKOBM, mto jjaior 49-MepHbm 
aMiuiH4)HxamiOHHHH nponyicr npn nporeKaHHH 
aMmra^HxauHH, a npaiiMepbi jyia 30hh /3/ 
^aiOT 59-MepHbiH aMrniH^HKauHOHHHH npoijyicr 
b xone aMHviHcJ)HKaimH. H3 BbnneH3^0JKeHHoro 
scho, mto pa3Mep ncuiocbi aMruiH^HxauHOHBoro 
npoayKTa hbmctch cyMMofi pa3MepoB zmyx 
flHarHocTHMeacHX npaftMepoB MHHyc oahh, h 
moxho npoBOimTb MHO^cecTBeHHHe HcnbrraHHfl 
Ha ojniOM o6pa3ue b ootom peaxuHOHHOM 
cocyae, cootb ctctb yronniM o6pa30M KOHcrpyH- 
pys jniarHoenwecKHe npaiiMepbi jsjisl xapaicre- 
pH3auHH xa^moft HHTepecyiomefl 3ohh. Tax 
xaK pasMep cyMMbi sthx pa3Mepos MHarHocrH- 
HeacHX npaflMepoB yBejiHHHBaeTca, to nponyx- 
Tbl aMIUIHC})HKaimH MO»HO pa3fle^HTb, 
HanpHMep, Ha arapo3HOM re^e. Yivpuntmot 
pa3ge£eHHe bo3moscho, ecra AHarHOCTHvecKHe 
npaHMepbi noMeieHH jik&um yflo6HHM cnoco- 
6om h 3areM pa3AejieHbi, HanpHMep, Ha 
aKponaMHAHOM rejie. Ha <J)ht.3 chmbojiom P 
o6o3Ha*ieHbi PCR-npaHMepbi, ncnanb3yeMHe b 
KaMecrBe kohtpojm. 

Ha 4>ht.4 noKa3aH TpeTHH BapnaHT aaHHoro 
H3o6pereHHS, b xoropoM npoBOfljrr o6brMHyio 
aMiuiH^HxanHK) nooie^oBaTejibHOCTH Hyxjien- 

HOBOft KHOIOTbl, COflepxamefi HOpMaJTbHUH 

HymieoTHa b tom nojio^ceHHH, mc oxmaerca 

B03MO^KHHfi BBpHaHTHblft HyKJieOTHH, H 3flCCb 

moxho HCncurb30BaTb, HanpHMep, o6uHHHe 
PCR-npafiMepu. AnajiorHHHHM o6pa30M o6bni- 
Has aMiuracJ)HKaiuifl * 6yneT npcrrexaTb, earn 
o^amaeMbiH b apna htbcbih HymieoTHfl npHcyrcT- 
ByeT BMeoro HOpMajibHoro HymieoTHfla. ITpo- 
iiyxT a m rum (J) hk an; hh KOHTaKTHpyeT c 
flHarHOCTHMeocHM npaHMepoM, KaK oriHcano 
Bbnne ima Tperbero BapHaHra H3o6peTeHM. 
Ecra npoayxT aMiuiH(J)HKauHH co^epacHT no- 

Oie^OBaTe^bHOCTb HyKJieHHOBOH KHOIOTbl, KMe- 

romyio HOpMajibHbiH HymieoTHu, xaK ormcaHO 
Bbmxe, a Haio/u>3yeMbdi ffHaraocrHMecKHH 
npaftMep HMeeT 3'-KOHueBoii HopManbHbra 
Hymieoroa, to nponyKT yaraHeHiw uera 
OTarnocTHMecKoro npaiiMepa 6yneT o6pa30BH- 
BaTbCfl c Hcnoju>30BaHHeM b KawecTBe MaTpmLM 
HyxjieoTHaHofl nooie^oBaTejibHOCTH, no^y^ae- 
Mofi o6hhhoh PCR-aMa;iH(t)HKauHeH, o6o3Ha- 
naeMOH 3aecb xax PCR-KOHTpo^bHHH npoflyxT, 
ecan npncyTCTByiOT cootb ctctb yioniHe 
Hyiuieo3a3TpH(^oc(t)aTbi h areHT non«MepH3a- 
uhii Hyjcieo3HarpH(tKx:<J)aTOB. Her Heo6xoziHMO- 
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cth b npHcyTCTBHH npaiiMepa aMruiHcfcHxauHH, 
nocxojibxy MaTpHua juix nojiyMeHHfl npouyxTa 
yjxmmtimsi uerai AHarHOCTHMecxoro npaHMepa 
Bceraa 6yAeT aMiumcJ)HUHpoBaHa. IlpHcyTCTBHe 
HjiH OTcyTCTBHe nponyKTa yzuiHHeHHfl uenn 
flHaraocTHMecKoro npaHMepa, o6o3HaH€HHoro 
xax 1G Ha (J)ht.4b, a Tax*e npacyTCTBHe 
PCR-KOHTpojibHoro npoAyxTa, o6o3HaHeHHoro 
xax PCR Ha <i>Hr.4B, moscho 3aperHCTpHpoBaTb, 
HanpHMep, c noMombio 3iieKTpocJx)pe3a. 

rioHSTHO, <rro npoayxT ynjmKZKas. uenH 
OTaraocrHMecKoro npaHMepa o6pa3yeTca Taxace, 

eCTH PCR-XOHTpOJIbHblH HpOAyKT COflepJKHT 
BapHaHTHHH HyXJieOTHA H HCnOvTb3yeMNH 

OTarHocTHMecKHfl npaftMep HMeeT 3'-xoHneBoft 
KOMiuieMeHTapHMfi BapnaHTHbifi HyKJieoTHA. 

riaiocM pe3yjn»THpyiomero npoayxTa MOiyr 
6brrb BH3yajiH3HpOBaHH| HanpHMep, Tax, Kax 
noxasaHO Ha 4>ht.4b. Chmbojin N-, C-, 
N, D, DG h PCR noflCHeHH Ha (Jwr.lc. OflHaxo 
nojioca npoayxTa yuwutKox uenn AHarHOCTH- 
Mecxoro npaftMepa HMeeT MeHbimfl MOJiexyjisp- 
hhh Bee, MeM PCR-xoHTpaw>Hafl nonoca /xax 
3to noxaaaHO Ha (J)ht.4b/. B 3tom aiyMae 
KOHTpojibHaa nexnoca 2BJiaeTCH peajibHHM 
BHyTpeHHHM xoHTpoJieM, noexojaxy 0«HH H3 
PCR-npaKMepoB aiyaarr aMnjiH4)HKauHOHHHM 
npaflMepoM wisl aMiuiHcfeHxauHH npoAyxTa 
yajiHHeHHJi uenH AHarHocnrqecxoro npafiMepa. 
Eoih PCR-xohtpojilhhh npoayxT conepxHT 
BapnaHTHbiH HyxjieoTHAi a AHaruocTHMecxHH 
npaAMep HMeeT 3*-xoimeBOH HopMajibHHH 
Hyx^eoTHB, to npoflyxT yjuiHHeHHs uenn He 
o6pa3yeTca; aro BepHO h wis. o6paTHoro 
BapBaHTa. 

IlpH Heo6xoflHMOCTH TperHH BapnaHT AaH- 
Horo H3o6peTeHHfl mo3kho ocymecrajisTb, bboos 
HcnHTyeMHfi o6pa3eu b Ha*iajie HcnbrraHHS b 
xoffraxT ne tojimco c PCR-npafiMepoM, ho h 
c flHa rHOCTHM e cxhm npafiMepoM. IloaTOMy Her 

Heo6xOAHMOCTH OTKJiaAblBaTb HCnCWlb30BaHHe 

AHarHOCTHMecxoro npaftMepa no AocnuceHM 
Hy^HOH creneHH aMnjmc^HxauKH PCR-xoht- 
po;ii>Hon> nponyxra. fleHCTBHTenbHo, AHarao- 
CTHHecxHfi npafaiep mqjkho Hcncuib30Ban> xax 
oflHOBpeMeHHo, Tax h b jno6oft momcht noaie 
Hcno^b30BaHkfl PCR-npaftMepoB. CnenoBaTenb- 
ho, HcnbrraHHe mo;kho npoBOAHTb, HanpHMep. 
npocTbiM uo6aBJieHHeM HcnbrryeMoro o6pa3aa b 
oahh xoHTeiiHep, coaepjxamHii PCR-npaHMepn, 
a rHOCTHM ecxHH npaiiMep, cooTBercTByiomHe 
Hyxjieo3HflTpH(Jxx4)aTH h areHT no/wMepH3a- 
ohh Hyx^eo3HjrrpHcJ)oc(l)aTOB. TTanyMaeMHe 
npoayxTH h cooTBeTCTBeHHO naiocbi 6ynyr 
T3KHMH, xax onHcaHO Bbime h o6o3HaneHO Ha 
4>Hr.4. 

Ha 4wr.5 onncaH MeTBepTbiH BapnaHT 
aaHHoro H3o6peTeHH*, rae o6bJMHyio aMiuin<t)H- 
xauHio npoBOAHT Tax, xax oniicaH Ha 4>Hr.4. 
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IloJiyMeHHbiH TaxHM o6pa30M npojjyxT aMiira- 

(J)HXaUHH BBOflflT 32TCM B KOHT3KT B yCIOBHHX 

rn6pHAH3auHH hh6o c /a/ OByMs BumeonncaH- 

HblMH OTACTbHHMH OTarHOCTHHeCKHMH npSHMe- 
paMH, xa^4bIH H3 XOTOpHX HMeeT S'-XOHUeBOH 

HopMa^bHHii Hyxjiecmm, hjih /b/ ^ByMS 
BbnneonncaHHHMH OTarHOCTHMecxHMH npaiiMe- 

paMH, XaXSHH H3 XOTOpHX HMeeT S'-XOHUeBOH 

BapnaHTHHH HyxneoTiw /cm. 4>ht. 5a/. 
06pa30BaHne nponyxTOB yjyiiiHemis uenn b 
pe3yjTi>TaTe oflHoro HHx^ia noxaaceT, coaepxHT 
m o6pa3eu HyioieHHOBOd xhcjiotk HopMSjibHHH 
hjih o^HjiaeMHfl BapnaHTHBid Hyx^eoTH^, h 
3^exTpo4>ope30M 6ynyT norcyMeHbi ncxnocM, 
cxoflHHe c naiocaMH, H3o6paaceHHHMH Ha 
(J>ht.5b. OflHaxo oienyeT noHHMaTb, mto npn 
Hcnojn>30BaHHH AByx zmarHocrHwecxHX npafiMe- 
poB oahh H3 AHarHocTHMecxHX npafiMepoB 
cjiyxirr aMnjiH(|)HKauHOHHUM npaHMepoM jyia 
apyroro. FIosTOMy npn Heo6xonHMOCTH mo6oH 
nponyxT /npoayxTbi/ yaraHeHHfl uena caM 
Mo^er 6brrb noflBeprayT aMmuj^HxaxmH. 
TaxHM o6pa30M noaie MHoroxpaimix flonda- 
HHTeJibHHX uhxjiob npoffyxTbi 6aiee hhskofo 
MO^exy^apHoro Beca, Taxne xax npoflyxra, 
cootb eTCTB yiomne nonojiHHTejibHofl nojioce Ha 
pneic, 6ynyT nonyMeHH b xowiMecTBe, 
cootb ercTByiomeM oTHocHTC/iLHOMy coAepaca- 
hhx) nepBOHaqa^bHHx PCR-npafmepHbix 

aiHTOHyXJieOTHAOB H fl06a BJ1 eHHHX AHarHOCTH- 

MecxHx npafiMepoB. PCR-aMnjiHcJ)HxaixHOHHbie 
npoflyxTbi mo^ho ^erxo OTniiMHTb or zmwoi- 
$HxaimoHH2*x nponyxTOB yjuvmtsxsi uenn 
OTarHOCTHHecxoro npaftMepa, HanpHMep, no 
y b CjIh h emuo hjih yMeHbmeHHX) paccrosHHs or 
CBflSHBaiomHX cauroB PCR-npaHMepoB b reHO- 

MC 

IlpH acejiaHHH MoacHO ocymecTBHTb weTBep- 
TbiH BapnaHT flaHHoro H3o6peTeHHS BBeneHneM 
HcnbrryeMoro o6pasua b Hawa^e HcnbrraHHs b 
xoHTaxT He to^bxo c POl-npafiMepaMH, ho h 
c flHaraocTHMecxHMH npaflMepaMH. HeT Heo6- 

XOAHMOCTH OTXJiaflblBaTb HCnOJIb30BaHHe AHar- 

HOCTHMecxoro npaikMepa no flocTHxeHHa 
HyjKHOH creneHH aMmiHcfmxauHH PCR-xoht- 
po^bHoro npojryxTa. fleHCTBHre-nbHO, AHarao- 
CTHMecxHe npaitMepbi mo^cho Hcnojn»30BaTb 
OAHOBpeMeHHO hjih b jno6oft momcht noaie 
Hcnojib30BaHHK PCR-npaiiMepoB. IlosTOMy hc- 
nbiTaHHe mo^cho npoBOAHTb, HanpHMep, npo- 
cthm Ao6aBJieHHeM HcnbrryeMoro o6pa3ua b 
oahh xoHreHHep, coAep^amHH PCR-npafiMepbi, 
AHarHOCTHMecxHe npaiiMepH, cootb eTCTByiomHe 
Hyxjieo3HATpH<Jxx:(J)aTH h areHT nojiHMepH3a- 

UHH HyXjie03HATpH(t)OC<J)aTOB. Ecjih HcnbrraHHe 
npoBOAHTb TaxHM o6pa30M, TO AHarHOCTHKeCXHe 
npoayxTbi 6ojiee HH3xoro MOJiexyjispHoro Beca, 
yxa3aHHbie Bbime, o6pa3yKrrca h AaAyr 
AonaiHHTejibHwe nojiocw, yxa33HHbie Ha 4>Hr.5. 
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Ha <J)hi\6 (6e3 cg6;noaeHHa MacmTa6a) 
H3o6pa»eH reH He.-ioBe*iecKoro al-aHTHTpmiCH- 
Ha, xopomo h3bccthhh b aawiofi o6;iacTH 
/Long G.L et al M Biochemistry, vol.23, 
p.4828-4837, 1984/, npHMei* noKa3aHO TaKace 
B3aHMHoe pacno,io»eHHe skcohob III h IV, 
KOTopwe noTCHUHajiiHo HecyT S h Z MyTauHH 
c 1 -aimiTpHiiCHHOBoro 6e-ixa. B HacTHOcra, Ha 
MepTeace H3o6paxeH skcoh III reHa al-aHTH- 
TpHncMHa h noxaaaHo no;io;KeHHe S-BapHairra, 
rae kosoh GAA MyropoBaH b GTA, hto 
npHBo^HT k nojiyMeHHio BajiHHOBoro ocTanca b 

aMHHOKHClOTHOM IIOJIOXCHHB 264 BM6CTO 

ocra-nca myTaMHHOBofi khcioth. IIpafiMep 1 
HMeer cieayiomyio nocieaoBaTenbHOcn»: 
J 

CCCACCTTCCCCTCTCTCTCCAGGAAAT 
GGG 3* I 

KOTopaa ra6pnAH3HpyeTCfl b noaoaceHHS 7440- 
7469 reHa al- aHnrrpHncnHa h jih6o npa&uep 
II HMeer oieayionryio noaieaoBaTejibHOcn>: 
5 

GGGCCTCAGTCCCAACATGGCTAAGAGG 
TG 3' II 

;ih6o npaftMep Ila /CT-3'-HenapHOcn> b II/ 
HMeer cieaywmyio noaieaoBaTejn>Hocni: 
5 

GGGCCTCAGTCCCAACATGGCTAAGAGG 
TT 3' Ila 

rae Kaambrii H3 hhx cooTBercTByeT nojioaceHHio 
7770-7799 reHa al- aHTHTpmiCHHa h mojkct 
6htb Jienco Hcnai2>30BaH. 

Ha (frurype H3o6pa»eH Taicace 3kcoh V rena 
cl 1 -aHTHTpHncHHa h nanoxeHHe Z- b ap naHTa , b 
kotopom KOflOH GAG MympoBaH no AAG, t rro 
npHBoaHT k nojiyMeHHio jiHSHHOBoro ocTanca B 
aMHHOKHClOTHOM ncxnoaceHHH 342 BMeCTO 

ocranca rciyTaMHHOBOH khctoth. IIpafiMep III 
HMeeT cieayiomyK) noaieflOBaTem>Hocn>: 
5 

TGTCCAGGTGAGCCTTCGAGGCCTGGG 
3'III 

h rH6pHOH3yercfl b mxnojKeHrax 9890-9919 
reHa & 1 -aHTHTpmiCHHa , a npafaiep IV HMeeT 
oieayiomyio nocneaoBaTejibHocn>: 
5 

GAGACTTGGTATTTTGTTCAATCATTAAG 
3' IV 

h ra6pimH3yeTCfl b naioaceHMx 10081-10109 
reHa cz 1 -aHTHTpuncHHa , h 3th npaftMepw 
MoacHo ;ienco Hcno;ib30BaTb. Bumeyxa3aHHue 

HOMepa 0CH0B3HHH npHBe^eHU B COOTBeTCTBHH 

c Biochem., 23, 4828-4837, 1984. 

Ha (t>m\7 noKa3aH pe3y;u>TaT BH3yajiH3a- 
uhh re-ifl, no^yweHHoro no npiiMepaM 1 h 2. 
TpeK 1 cooTBeTCTByeT mia3M*me, coaepatanjefi 
skcoh V h pacmeiuieHHoii c noMowbio Alul; 
TpeK 2 cooTBeTCTByeT MapKepy pa3Mepa, 
npeacraBviaiomeMy co6oh JIHY 6aKTepmxJ)ara 
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XI 74, pacmeajieHHoro Hae III; TpeK 3 
cooTBercTByeT aMiLrac^HxauHH 3Kcona III 
npaiiMepaMH I h II, KaK sro onncaHO Bbnne, 
h aMiuiH(})HKauHH 3KCOHa V npafiMepaMH III 

H IV, KaK 3T0 OIlHCHBau/lOCI) Bbime, B OiJHOH 

peaxuHOHHOii cmcch c nojiy^eHHeM npoayKTOB 
i&MHQYi cooTBeTCTBeHHo 360 h 220 nap 

0CH0B3HHH. H3 TpeKa 4 BH3H0, HTO He 

npoHCxoiniT aMiuiHcJmKamoi 3KCOHa III npn 
HcnojiB30BaHHH npafiMepoB I h Ila, KaK 
onncHBajiocb Bume, ojmaKO nponcxosHT aMn- 
^H^HKauHH SKCOHa V npaiiMepaMH III h IV, 
KaK 3to yKa3UBajioo> Biime. TpeK 5 cootbct- 
CTByeT orpHuaTenLHOMy KOHTpojno, rae npaii- 
MepH I, II, III h IV npHcyTCTB yiOT b yoiOBrax, 

3<{xt)eKTHBHUX flJlfl npOMOTHpOB3HHfl aMIUIH(|)H- 

KauHH, ho He npHcyTCTByeT reHOMnaa flHK. 

Ha 4>ht.8 Tpera 1-3 cooTBercTByiOT 
pe3y^braTaM npHMepa 3, Tpeicn 5-8 - 
pe3ym>TaTaM Hcno/tb30BaHHa HopMajttHoro h 
MyTaHTHoro AHarHocniMecKHx npafiMepoB, rue 
He npoHexoflHT aecra6ara3aAHfl b coorBeTCTBHH 
c npHMepoM 4, a TpeK 9 - sto MapKep pa3Mepa 
H3 6aKTepno<|)ara X174. Ha rpeKe 1 noKasan 
pe3yjiBTaT Hcnojn>30BaHra cjieAyiom.eS Hymie- 
oTHaHoft nooieflOBaTejn>HocTH: 

5'TGGTGATGATATCGTGGGTGTTCA 
TTTT V 

b KawecTBe nHainocTHM ecKoro npaftMepa h 
o^HroHyxji eoTHAa 1 , onncaHHoro Bume, b 
KauecTBe aMn^H4)HKauHOHHoro npa&nepa. Hc- 
naiL3yioT He^OBeMeacyio reHOMHyw flHK H3 

HOpMSLTLHOft rOM03HTOTH, HMdOmyK) H0pM3Jn>- 

hhh HymieoTHa /A/ b ncyreHimajaHOM 
ncwoxeHHH S MyTamm reHa Me^OBeMeacoro 

Q 1 -dHTHTpHnCHHa. SlCHQ BHfleH OOTHaeMilfl 

aMiLiH^HxauHOHHLm npoflyKT xuiHHoft 267 nap 
OCHOBHHH&. TpeK 2 noKasbiBaeT pe3y^i»TaT 
Hcnojib30BaHHs cjieAyromen Hymi eorimH oh no- 
oieBOBaTeAbHocTH: 

5'TGGTGATGATATCGTGGGTGAGTT 
CATTTA VI 

b KaHecrae flHarHOCTHMeacoro npaiiMepa h 
ojiHTOHyioieonwa 1, onncaHHoro Bbnne, b 
KawecTBe aMmiHcfcuxanjioHHoro npadMepa. Hc- 
no^b3ywT MejiOBeMeacyio reHOMHyw flHK H3 
HOpMSJlbHOH rOM03HTOTbI, HMeiomyio HopMajib- 
HbiH Hyiuieonm /A/ b noTeHunain>HOM 
naioxeHHH S MyTauHH reHa MejioBenecKoro 
<z 1 -aHTHTpHncHHa. B npHcyTCTB hh A-A Henap- 
hocth npoAyKT aMiuiH(t)HKaaHH fljiHHoil 267 nap 
ocHOBaHHH He o6pa3yeTca. Ha TpeKe 3 
noKa3aHa KOHTpojibHas no^oca Ha ocHOBe reHa 
wenoBewecKoro anoannonpoTeHHa B, rue hc- 
no,Tb30BaHH oieAyramue noaieaoBOTeAbHocTH: 

AATGAATTTATGAGCCAAAACTTTTA 
CAGG XIII 

H 
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CTCTGGGAGCACAGTACGAAAAACCA 
CTT XIV 

a TpeK 4 ocraBJieH khcthm. 

Ha Tpexe 5. noKa3aH pe3y;n>TaT Hcno;ib3o- 

B3HH55 HyXvieOTHOTOft nOOieAOBaTCJIbHOCTH 

5'CCGTGCATAAGGCTGTGCTGACCA 
TCGAGG 3' VII 

b KanecTBe jwarHOCTHHecKOiD npafiMepa no 
npHMepy 4. flHaraocTHHecKHfi npafiMep Hecer 
3'-KOHUCBOfi HyioieoTHa /G/, cnoco6HHH 
o6pa30BUBaTb napu ochob3hh& c HopMajn>HbiM 
HyKJieOTHHOM ICI B noreHUHa^bHofl TOHKe 
MyrauHH Z h, c Apyrofi cropoHH, no;raocTbK> 
KOMimeMeHTapHHfi o6pa3uy flHK. 06pa3eu 
flHK ncuiyveH nopMaabHofi roM03HTOTH f HMe- 
jomeft HopMajn»HHft Hyxjieonm /C/, npHcyr- 
CTByiomHA b TOHxe Z noTeHUHajiBHofi MyrauHH 
reHa He^OBeMeacoro a 1 -aHTHTpHncHHa. TpeK 6 
ABJueTCfl peayaBTaTOM npHMeneHiw Hcno.u>30- 
BaHM aieAywmefi HymieoTHAHofi noaieaoBa- 

Te^BHOCTH: 

5'CCGTGCATAAGGCTGTGCTGACCA 
TCGACA 3' VIII 

« KanecTBe AHarHocnniecKoro npaftMepa b 
npHMepe 4. flHarHOCTiwecKHfi npafiMep coaep- 
HvHT 3'-KOHueBoft HymieoTHfl /A/, choco6hhA 
k 06 pa 30Ba hhk> napw c MyTaHTHHM HymieoTH- 
flOM 111 b TO«nee Z MyraimH, a b ocrajibHOft 
Macro naiHOCTtJO KOMimeMeHTapHuft o6pa3uy 
flHK. Hcnom»3yKrr o6pa3eu flHK H3 HopManb- 
Hoft roM03HroTbi, HMeionuifi HopMaju>Hud Hyx- 
jieoTHA I CI b Touxe Z noreHUHajibHoft 
MyrauHH reHa wejiOBenecKoro al-aHnrxpHncH- 
Ha. TpeK 7 noxa3HBaeT pe3yjibTaT ncnojib30- 

B3HH5 HyiOieOTHAHOH nOCJieAOBaTe^bHOCTH 

<J)opMyvTH VII b KanecTBe AHarHOCTOTecKoro 
npafiMepa b npHMepe 4. Hcnojn>3yioT o6paaea 
flHK H3 roM03HTOTM c reHenniecKHM napyme- 
HHeM M&noBeMecxoro cc 1 - a HTHTpmicHHa , HMeio- 
mnfi MyTaHTHHfl HymieoTHA IT/ b TOMxe Z 
M>nrauHH. TpeK 8 sBJiseTCH pe3ym>TaTOM 
Hcnonb30BaHns HymieoTOAHOft nocjieaoBaTe^b- 
hocth 4x)pMynii VIII b KanecTBe AHarHocnree- 
CKoro npafiMepa no npmaepy 4. Hcno^i>3yeMHH 
o6pa3eu flHK nojiyveH H3 reTepo3HTOTH c 
reneTHMecKHM HapymeibieM Me^oBeMecxoro al- 
aHTHTpHncHHa h HMeer MyraHTHbifi HyKJieonm 
111 b tow Z MyrauHH. HymiearHAHaa 
nocieAOBaTe^bHOCTb aMiuiH^HKaimoHHoro 
npaHMepa, ncno;ib30BaHHas b KaamoM H3 
HcnHTaHHH, noKaaaHHux TpexaMH 5-8, HMeeT 
BbimeonHcaHHyx) <Jx>pMy;iy IV. Moxho BnaeTb, 
hto Bupa6oTKa aMn^H(J)HKauHOHHoro npoflyicra 
zlihhoh 150 nap ochob3hhm He naraocrbio 
noA3B/ifleTCH npHqrrcTBHeM A-C HenapHOCTH 
/TpeK 61 h eme MeHbme noflaBJLflerca 
npucyTCTBHeM HenapHOCTH GT hptK 7/. 

Ha 4>Hr.9 noK33aH pe3yjibTaT BH3ya-iH3a- 
uhh re/ia, nonyneHHoro b npHMepe 4. TpeKH 
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1 h 14 coot b ercTB yiOT Mapxepy pa3MepoB, 
HBviiiwmeMycfl nponyxTOM pacmeiuieHna flHK 
6axTepno(J)ara X174 c noMombio Hae III, TpeK 

2 noKa3biBaeT pe3ym>TaT ncno;ib30BaHHJi cie- 
aywmefi HyioieoTHAHofi nocieAOBaTe-TbHocnir 

5'CCGTGCATAAGGCTGTGCTGACCA 
TAGACG 3' IX 

b xawecTBe AHarHocnreecKoro npafiMepa b 
npHcyrcTBHH o6pa3ua flHK, HMeiomero Hop- 

Ma^TbHHfi HyiCieOTHA ICI B TOHKe Z noTeHim- 

a,ibHofi MyranHH reHa He^oBeMecxoro al-aHTH- 
TpnncHHa /o6pa3ea flHK H3 HopM&nbHoft 
roM03HToru/ . flnarHOCTHMecKHfi npaftMep co- 
Aepaurr H3MeHeHHe /noAMepKHyroe b noaieAo* 
BaTeJlbHOCTH IX - A bmccto CI b mtom 

HyKJieOTHAe OT 3'-OKOH^aHHH, HO 3'-KOB3ieBOH 

HyicieoTHA 101 , cnoco6Hbifi o6pa30BHBan> 
napy ocHOBaHHfl c HopMamiHUM HyxneoroAOM 
ICI \ npHcyTCTB y eT b tohkc noTeHUHajaHoft 
MyraaHH Z. Tpex 3 noKa3HBaeT pe3yjn>TaT 
Hcnojn>30BaHHS cieAyiomefi HymieoTHAHo^ no* 
cieAOBaTeJibHocnn 

5 , CCGTGCATAAGGCTGTGCTGACCA 
TAGACA 3* X 

b KaMecrae AHaruocnmecKoro npafiMepa b 
npHcyTCTBHH o6pa3oa flHK, HMeiomero Hop- 

MaflbHHfi HyiCieOTHA ICI B TOHXe B03M03KH0fi 

MyrauHH /o6pa3ea flHK H3 HopMajn>HOH 
roM03HTOTbi/. flHarHOCTHMecKHfl npaftMep HeceT 
H3MeHeHHe /noAMepKHyroe b nocjieAOBaTem»HO- 

CTH X-A BMCCTO CI B nflTOM HyKJieOTHAe OT 
3 * -OKOHM3HHfl H 3 f -KOHUeBOfi HyKJieOTHA /A/, 

cnoco6Huft o6pa30BHBaTb napy ocHOBaHHft c 
MyTaHTHHM HymieoTHAOM II 1 1 ecra oh 

HMeeTCfi B TOHXe B03M0XH0& MyTauHH Z; TpeK 

4 noKa3HBaeT pe3yjn>TaT Hcno^b30BaHHa HyK- 
jieoTHAHoft noaieAOBaTe-TbHOCTH IX /yxaaaHHOH 
Bbime/ b KanecTBe AHarHOCTHMeacoro npaHMepa 
b npncyTCTBHH o6pa3ua flHK H3 reTepo3HTOTbi 

AAH MyTaHHH Z H, T3JCHM o6pa30M, - HOCHTCJIb 

reHeTHMecKoro HapyineHHS Ae<J>Hm*Ta Me^OBe- 
MecKoro al-aHTHTpHncHHa; TpeK 5 noKa3biBaeT 
pe3y^>TaT Hcnoju>30BaHHS HymieoTHAHoft no- 
cieAOBaTe^bHOcrH X Ik^k onncaHO Bbnne/ b 
xaMecTBe AHaraocTHMecKoro npafiMepa b npn- 
cyTCTBHH o6pa3ua flHK H3 reTepo3HrorH mix 
MyramiH Z h, t3khm o6pa30M, HoarrejiB 
reHeTHMecxoro HapymeHHfl jxt^rnxsm we^OBe- 
necKoro al-aHTHTpHDCHHa. TpeK 6 noKa3HBaeT 
pe3yjn>TaT HcnoJib30BaHKS HymieoTHAHofi no- 
oie ao BaTejibHOCTH IX /onncaHHOfi Bbnne/ b 
KanecTBe AHaruocrHMecKoro npafiMepa b npn- 
cyTCTBHH o6pa3ua flHK H3 roM03HroTH, 
HMeiomeH reHeTHMeocoe HapymeHHe we*0BeMe- 
CKoro a 1 -aHTHTpHncHHa , a TpeK 7 AB^iHeTca 

pe3V^bTaTOM HCn0^b30BaHHfl HyiUieOTHAHOM 

nooxeAOBaTejibHOCTH X /onHcaHHOfi aume/ b 
KaMecTBe AHarHOCTHMecKoro. npafiMepa b npH- 
cyTCreHH o6pa3ua flHK H3 roM03Hrorbi, 
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noABeprayTOH reHernMecKOMy HapymeHHio ne- 
^OBeMecxoro a 1 -aHTHTpHncHHa . 

TpeK 8 HBJiseTCH pe3yjn>TaT0M Hcno;n>30Ba- 
hhs oieayiomefi HyKJieoTHOTOH nooieAOBaTe^b- 
hocth: 

5'CCGTGCATAAGGCTGCTGACCATC 
GCCG3' XI 

b KaMecTBe flHarHocroqecKoro npaHMepa b 
npHcyTCTBHH o6pa3ua flHK, HMeiomero Hop- 
MajibHHft HyxjieoTHfl /C/» npncyTCTByiomHfi b 
TOHxe noTemmajiiHoft MyraunH Z re Ha 
Me^OBeuecKoro a 1 -aHTHTpHncHHa /o6pa3eu 
flHK H3 HopMara>Hoft roM03Hrora/. flHarao- 
CTHMecxHfi npaHMep Hecer H3M6H6HHe /noflMep- 
KHyToe b nocneAOBaTejibHOCTH XI - C bmccto 
A/ b Tpen>eM HymieoTHne or 3*-KOHna, ho 
3'-OKOHMaHne /G/, cnoco6Hoe o6pa30BHBaTb 
napy ocHOBaHHH c HopMSJibHHM HyiaieonmoM 
/C/, npHcyTCTByiomHM b noreHunajibHOH 
TOHxe MyTamm Z; TpeK 9 noKasHBaer 
pe3y;ibTaT Hcno/n>30BaHHs oieayiomeH Hymie- 
othuhoh nocienoBaTejibHCKTH: 
J 

CCGTGCATAAGGCTGTGCTGACCATGCC 
A3* XII 

b KaMccrBC AHarHOCTHMecKoro npaHMepa b 
npHcyTCTBHH o6paaAa flHK, HMewmero Hop- 

M&rtbHHH HyKJieOTHfl /C/, n pHCyTCTB yiOIQHH B 

•romce Z noreHUHajibHOH MyrartHH /o6pa3eu 

flHK H3 HOpMaJIbHOH rOM03HTOTH/. flHaiHO- 
CTHMCCKHH . npaHMep COflepaCHT H3MCHeHH6 

/noOTepKHyroe b noaieaoBaTeJibHOCTH XII -C 
BMecro A/ b TpeTbeM Hyiuieonme or 

3 ' -OKOHM3HHJI H 3'-KOHHCBOH HyiOICOTHfl /A/, 

cdoco6huh o6pa30BbiBaTb napy ocHOBaHHfl c 
MyTaHTHHH HymieonmoM 111 , earn tot 
npHcyTCTBycT b noreHUHajibHOH Tonxe MyTaum 
Z; TpeK 10 noKa3HBaeT pe3y;ibTaT ncnojib30- 
BaHHH HyKJieoTHxiHOH nooieaoBaTe^bHocTH XI, 
onHcaHHOH Bhnne, b KanecTBe jmarHOCTHMecKO- 
ro npaftMepa b npHcyTCTBHH o6pa3ua flHK H3 
reTepo3Hrora juisl MyramtH Z h tbkhm o6pa30M 
HocHTejiH reHernMecKoro HapymeHHS n&bnnma 
Me^OBewecKoro a 1 -aHTHTpHncHHa; TpeK 11 
flB^aeTOi pe3ym>TaTOM. Hcnojn>30BaHHs Bbnne- 
onHcaHHofl HymieoTHflHOH nooienoBaTejibHOcni 
XII b KanecTBe imaraocnreecKoro npaiiMepa b 
npHcyTCTBHH o6pa3ua flHK H3 reTepo3Hrorbi 
TUi* MyramiH Z h t3khm o6pa30M Hocnrejia 
reHeTHMecKoro HapymeHHa Me^OBeMecicoro al- 
aHTHTpHncHHa. Ha TpeKe 12 noKasaH pe3ym»TaT 
HcncxTb30BaHHs HyicieoTHflHOH nooieaoBaTejib- 
hocth XI b KaMecTBe flHarHOCTHMecKoro 
npaHMepa b npHcyrcTB hh o6pasua flHK H3 
roM03HTOTbi , noABeprmeHCH reHeroMecKOMy Ha- 
pymeHHio ae4)HHHTa ve-iOBeMecKoro al-aimi- 
TpnncHHa. 

Ha TpeKe 13 npeacraBjieH pe3yjibT3T 
Hen Ab30B3HHH HyKJieo-ntaH h nocieaoBaTejib- 
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hocth XII b KawecTBe OTarHocTHMecKoro 
npaHMepa b npHcyTCTBHH flHK H3 roM03HroTH, 
noaBeprmeHca reHeTHMecKOMy HapymeHHio ne- 
noBewecKoro or 1 -aHTHTpHncHHa. 

B KaxciOM H3 TpeK ob 2-13 HymieoTiUHyK) 
nooieaoBaTejibHOCTb <J>opMy;iLi IV HcnOvib3yxyr 
b KaqecTBe aMiuiH^HKauHOHHoro npaHMepa, a 
b KanecTBe KOHTpo^a - HymieoTHUHtie nocie- 
zzoBaT&nb hocth (J)opMymji 

AATGAATTTATCAGCCAAAACTTTTA 
CAGG XIII 
h 4>opMy-Tbi 

CTCTGGGAGCACAGTACGAAAAACCA 
CTT XIV 

IlaiocH, cooTBeTCTByiomHe kohtpokio, o6o3Ha- 
Hemi I CI Ha $nr.9 h cooTBeTCTByioT 
aMiLTH(j)HKaAHOHHOMy npojryicry juihhoh 510 
nap 0CH0B3HHH H3 3KC0Ha 26 reHa MejiOBe^e- 
CKoro ano-iHiionpoTeHHa B. 

Ha 4)nr.l0 npoHJunocrpHpoBaHO Hcnaib30- 
B3HHe xaccerHOH njia3MHj(H0H CHCTeMH. ILiaa- 
MH*ry pAT 153, HMewmyio yvacTKH, 
OTBercTBeHHHe sa ycToft^HBOcrb k aHTH6HOTH- 
Ky aMUHmuuiHHy /Ap a / h TeTpaamuraHy 
/Tc n /, a TaiOKe pecrpHKHHOHHHe caHTbi EcoRI, 
BamHI h Sail, pacmemisiOT c noMombio Eco 
RI h BamHI. Kax noKa3aHo, CHHTerHMeocyio 
KacceTy, coflepxcamyio flHK-jrymieKC c Henap- 

HHM HyKJieOTHflOM B UeHTpe, o6yCJIOBJieHHUM 

npHcyTCTBHeM KaK Hop m ajibHoS , Tax h Bapn- 

aHTHOH HOOieAOBaTejIbHOCTeH, CBH3bTBaiOT c 

HcnoJibSOBaHHeM T4-flHK-JiHra3u c ana3MH- 

A0H-X032HHOM. 3aTCM, K3K HO K3 33 HO, CUia3MH- 

ny pemnnmpyiOT h crr6HpaiOT. 

CHcreMa 6anee noApo6HO HJunocTpHpyeroi 
ciewyioniHM o6pa30M: noAywaicrr CHHTenwecKHe 
flHK-Kacce™, Ka^aaa H3 kotophx coflep^orr 
HBa neHaTypHpoBaHHux 65-Mepa, HMeionmx 
pecrpHKOHOHHue kohuh EcoRI h BamHI h 
HenapHyio napy ochob3hhh b cepeAHne, 
o6ycjiOB,ieHHyio BapnaHTHbiM HymieorHSOM. 
KaK onncHBajiocb Bbnne, 3th Kaccera bboaht 
b iuia3MHay-xo3ftHHa pAT153 h nooie TpaHC- 

$OpMHpOBaHHH BHfleJIHIOT HyB CTBHT Ulh HH e K 

TeTpauHJCiHHy kjiohh h SKCTparapywr mia3- 
MHjry. 3aTeM iuia3MHinme SKCTpaxThi ncnovib- 

3yWT JL1X BTOpHMHOH Tpa H C(JX)pMa UHH C 

nony^eHHeM kjiohob, HMeiomnx HOpMajrbHyio 
HviH BapnaHTHyio BcraBKH. flaa n oatb ep^Q eHHH 

TOrO, HTO KJIOHH COflepMT HOOTOCTblO HOp- 

MajibHyw hjto MyTaHTHyio nooienoBaTe^bHocTH, 
npH6jiH3HTejibH0 2 mt Ka^oro o6pa3ua 
ceKBeHTHpyiOT nooie fleHaTypanAiH c NaOH c 
Hcnojn>30BaHHeM T4-flHK-naiHMepa3bi 
/Sequenase US Biochemicals/ h 32 P-MeKeHHoro 
npaibiepa. Earn h3xoakt no xpanneH Mepe 

02 HH HOpMa^bHbOf K OflHH B 3 p H3 HTHHH THn, 

to cooTBeTCTBywmHe kjiohh Kaamoro Bwpamn- 
b3kjt b Macce, ruia3MHflbi SKCTpanipyiOT h 
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OMHmaiOT b rpaaHeHTe CsCl. 3aTeM Kaccera 
pacmeruisiOT c Sail, SKCTparapyiOT CMecbio 
4)eHo;i/xviopo4>opM, oca^jjajOT h npoMMBaxrr 
70%-hhm sraHcwiOM. 3aTeM Kaccera Jienco 
Hcnaib30BaTb, nanpuMep, b no;iHMepa3HHx 
uenHHX peaKimsx uaz onpeae^eHHS nyBCTBH- 

TeJlbHOCTH H CneUH({)HMHOCTH pa3JIHHHbIX 

o-TiiroHyicieoTHHOB. 

Ha <J)ht. 11 npoHJUnocrpHpoBaH elsthh 

BapHaHT / JIHHCHHafl aMIUIHCt)HKaUHfl/ aaHHoro 
H3o6pereHH3. 

a/ HopMa-TbHaa reHOMHaa flHK- nooieuo- 
BaTe-ibHocn> noxa3aHa BMecre c jrByMs ;mar- 

HOCTHHeCKHMH npaHMepaMH, 0«HH H3 KOTOpNX 
KOMILieMCHTapeH B CBOCM 3 * -OKOHMaHHH HOp- 

MauibHOft reHOMHoft flHK-nooieaoBaTe^bHOCTH, 
a btopoh npaHMep HMeer Hyxjieoraa, KOMnne- 
MCHTapHbdi k oacimaeMOMy BapHaHTHOMy Hyx- 

JieOTHZty B CBOCM 3 * -OKOH*iaHHH. 

b/ BapHaHTHaa reHOMHas flHK-nooienoBa- 
TCJibBocrb npeacTaB^eHa BMecre c sthmh ace 
AByMfl jmarHocnniecKHMH npaftMepaMH. Earn 
Kaaayio H3 reHOMHHx flKH-noaieaoBaTejn>Ho- 
crefi BBecTH b kobthxt c npafiMepaMH b 
yciOBHAX, no3BonsK)mHX npoTexaTb KOMmie- 
MeHTapHOfl ni6pHHH3auHH, to b o6ohx orynaax 
npoTeicaeT ra6pHSH3amiH. TIpH6aBJieHHe Bcex 
MeThipex Hymieo3HjrrpH<|)oc(t)aTOB b yoiOBHSx, 
no3BanaiomHX ywumzTb ntnb npafoiepa, 6yjjeT 
npHBOOTTb JlWXb K o6pa30BaHHK) yjuiHHeHHoro 
npoayxTa b aiyvae a/ npaiiMepa c HopMajn>Hoft 
nooieaoBaTeflbHOCTbio h b/ npaiiMepa c 
BapuaHTHofi noaieflOBaT&nbHOCTbK), a y;yrnHe- 
rae apyroro npafiMepa 6yaer npeaoTBpainaTbCs 
HenapHOCTbio. 

KpoMe Toro, icax noxa3aHO b c/, earn 
BMecro Merapex Hymieo3HzrrpH<Jxx(J)aTOB flo6a- 

BHTb HHIDb TpH HOT MCHbme, TO yZUIHHeHHe 

cooTBeTCTBywmero npauMepa npeaoTBpamaeTCs 

B 3aflaHHOfi TOMKe H3-3a OTCyTCTBHS COOTBeT- 

creyiomero Hyiuieo3HATpHcJx)c4)aTa 
/ Hyicneo3H3TpH4>oat>aTOB/ . 

Ha 4>ht.12 noKa3aHH pe3y^bTara BH3yajm- 
3aixHH rejia, nonyMeHHoro no npHMepy 5. 

Tpera 1 h 2 * cooTBeTCTByiOT flHK 
HopMinbHoft roM03Hrora /MM/, TpeKH 3 h 4 
cooTBeTCTBywr flHK rerepo3HrorH /MS/, a 

TpeKH 5 H 6 COOTBeTCTByiOT flHK BapHaHTHOH 
rOM03HTOTM /SS/. RjlSL TpeKOB 1,3 H 5 6bLT 

Hcno-ib30BaH o^MTOHyx^eoTHa XXII /HopManb- 
Hiifi/, a zuia TpeKOB 2, 4 h 6 6wji Hcnonb30BaH 
o.iHTOHyioiecmm XXI /BapHaHTHun/. Oacnaa- 
eMoe yjunmzHHt omHDHyKJieorwaa He Hafono- 
aaeTCfl una TpeKOB 2 h 5. 06Hapy»eHHbie 
naiocbi npoflyicra o6o3HaMeHbi crpe^xaMH. 

Ha cJ)Hr.l3 noKa3aHbi pe3yjibTara BH3yajiH- 
3auHH reaa, no^yueHHoro no npHMepy 6. 

Ha KpaHHeM yieBOM TpeKe npeacraBTieHbi 
MapKepw pa3MepoB, Hcnovib30BaHHue mia 
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nonTBepacaeHHii pa3MepoB nojiyM chhmx npoayx- 

TOB. TpeKH 1 H 2 COOTBeTCTByiOT flHK H3 
HOpM3JlbHOA rOMO3HT0TH /MM/, TpeKH 3 H 4 

npeaoraBwisuoT co6oh flHK H3 reTepo3HT0TH 

/MZ/, a TpeKH 5 H 6 COOTBCTCTByiOT flHK H3 
BapHaHTHOH rOM03HTOTH /ZZ/. flflS TpeKOB 1,3 

h 5 Hcno^b30BaiH npafiMepu XIX h XI; juia 
TpeKOB 2, 4 h 6 Hcnaib30BajiH npaiiMepu XII 
h XX. KaK h oacHaa-iocb, yzvuiHeHHe 
npaHMepoB He Ha^-noaanocb una TpeKOB 2 h.th 
5. 06Hapy»eHHiie naiocbi npoaykTa OTMe«ieHH 
crpe^ncaMH. 

nocieaoBaTe-TbHOCTb Jioicyca S al-aHTH- 

TpHUCHHa /3KC0H- III/. 

IIpeACTaB^eHHbie Ha 4)ht.14-16 ochobehels 
OTpaxaior HopMajTbHyio nocieaoBaTe-TbHocrb 
xa^Qoro jioKyca. noaMepKHyroe ocHOBaHna b 
npanMepax noKasbiBaiOT HenapHocTH, BBeaeH- 
Hbte mis. flecra6HvTR3auHH npaibiepoB. Koopah- 
HaTbi yxa3aHH b cooTBercTBHH c Long et al., 
/1984/, Biochemistry, 23; 4828-4837. 

noaieflOBaTejTbHOCTb MKyca Z al-aHTH- 

TpimCHHa / 3KC0H V/. 

rioKa3aHHHe Ha 4>ht.17 ocHOBaHra coor- 

BeTCTByiOT HOpMaJIbHOH nOCieflOBaTevlbHOCTH 

xaamoro ^oxyca. noA^epKHyrae ochob3hhh b 
npaftMepax cooTBeTCTBywr HenapHocraM, BBe- 
aeHHHM jsjis Aecra6ara3auHH npaflMepoB. 

H3o6peTeHHe RnmocrpHpyeTCfl, ho He 
orpaHHMHBaeTCH, npeflcraBJieHHbiMH HHJKe npn- 
MepaMH. 3a HcmnoneHHeM cneauaja>HO yxa3aH- 
hux ciy^aeB b npHMepax yxaaaHH aieoyioniHe 

KOvlHMeCTBa H KOHHeHTpaUHH coeflHHeHHfl: 

CytxrrpaTHaa flHK: 1 mkt MejiOBenecKOH 
reHOMHoft flHK. 

0 JiHTOHyKJi eoTHsuc 100 nMQflb Kaamoro COOT- 
BeTCTByionxero HymieoTHaa. 
flesoKCHHyic^eoaHjrrpHclxxxtWTH: pe3y^bTHpyio- 
mas KOHneHTpauHJi ica^oro 1,5 mM. 
By4>ep /pe3y^bTHpyK>nme KOHueHTpamiH b 
peaKUHOHHofl cMecH/: 

67 mM TpHC /pH flOBoaaT ao 8,8 c noMombio 
HC1/. 

16,6 mM CyjTwJwTa aMMOHHs. 
6,7 mM Xjiopnna Marrow. 
10 mM $ -MepKanT03TaHOoa. 
6,7 mkM SflTYK. 

3arpy30MHHii 6y4>ep: 
35% Ficoll 70 /Ficoll 70 npeanmnseT co6oh 
CHHTeTHMecKirii nojniMep, naiyveHKHH cono- 
jiHMepH3auneH caxapo3H h sraixjiopnmpHHa, 
HMeionmH cpeAHHH Mo^eKynapHhifl Bee okojio 
70000, npoH3BoacrBa Pharmacia/ 200 mM 
Tpuc-aueraTa. 
100 mM AueraTa HaTpHs. 
5 mM 3flTYK. 

0,2% BpoM(J)eHO^oBoro nwiyforo. 

Mapxepbi pa3MepoB: 6aKTepno<|)ar XI 74, 
flHK KOToporo pacweruieHa Hae III; naiocu 
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cooTBeTCTByiOT oieayioirufM xojiHMecrBaM nap 
ocHOBararii 1353, 1078, 872, 603, 310, 281, 
271, 234, 194, 118 h 72. 

IlpHMep 1. 1 MKT He^OBeweCKOH reHOMHOH 

flHK, 100 iihkomojib xaacAoro H3 BbimeonH- 
caHHbix OviHTOHyKjieoTHHOB I, II, III h IV, no 
1,5 mM /pe3yjibTHpyiomas xoHueHTpamui/ 
xaagjoro H3 Merapex fle30KCHHyxjieo3HA- 
TpH())oc4}aTOB h 6y$ep b yxa3aHHHx Bbnne 
pe3yju>THpyK3mHX xoimeHTpaiuiflx CMemHBaicrr 

B 1,5 Ml MHKp0UeHTpH(J)y2CH0ii 3aBHHMHBaiO- 

meifcs npo6npKe h o6i>eM aoboast ao 100 mxji 
crepjuttHOH flHcnuirapoBaHHofi boaoS. IIpo6Hp- 
xy 33KpHBa}OT h noMemaxrr b 6aHK> c KHnameM 

BOflOfi Ha 5 MHH. PeaKHHK) HBHUHHpyXXT, 

Ao6aBjiaa 1 mxji pacrBopa Tag-nojraMepa3bi, 
coAepxameft 1 eg. (fcepMeBrra /napnis 3 
Anglian Biotech, pa36aBJieHHafl ao 1 ca/mka 
Bhnneyxa3aHHHM 6y4>epoM/. Ilpo6HpKy HHxy- 
6HpywT npn 58 # C 4 mhh h 3aTeM 2 mhh npH 
91*C. Pe*HM HarpeBa/oxnaKneHHH 58'C/9rC 
noBTopaiOT 3aTeM eme b 6 mnuiax h 3aTeM 
npH6aBJiflx>T eme 1 cfl. 4>epMeBrra /xax oimcaHO 
Bume/, saTeM eme 5 uhxjiob c npnGaBJieHHeM 
aonarxHHTeAiHofi 1 en. <J>epMeHTa /xax onucaHo 
Bfaime/ h 3aTeM eme 2 unxjia c nocmeayiomHM 
npH6afijieHHeM eme 1 en. 4>epMeHTa /xax 
onucaHo Bbnne/. ITocjie 3Toro HHxy6HpyiOT npH 
58*C 20 mhh. 

OnpeneneHMe npouyxTOB aMruunfcHxamiH 
npoBOAST, coeflHHfla 15 mxji peaximoHHoft 
cm ecu c 5 mxji 3arpy»aiomero rejieBoro 
6y<J>epa t h npoBOAJrr 3JiexTpo4>ope3 Ha arapo3- 
hom rejie /3% "Nil Sieve"/, coAepacameM 
3THOTft 6pomhb /2 mxji/ma/. 3jiexTpo<ix)pe3 
npoBOfljrr BMecre c MapxepaMH pa3MepoB una 
noaTBep^eHHs npaBHJibHoro paaMepa npoAyx- 
tob aMiumc})HKauHH. Ttm> BH3yajiH3HpyioT b 
npoxoAKmeM CBeTe /njrsma bojihh 300 hm/ h 
aejiaMT nojispoHAHyio 4xyrorpa<J)HK). Tpex 3 Ha 
4>ht.7 aBjisercH peaymnraTOM arofi BH3yajiH3a- 
uhh. H3 Tpeica 3 BHAHa aMruiHcfiHKamis axcoHa 
III npaftMepaMH I h II, xax yxaaaHO Bbnne, c 
n ojtym e hh eM npoAYKTa ajihhoh 360 nap 

OCHOBaHHfi H aNCUIH(J)HKaUHS SKCOHa V 

npauMepaMH III h IV, xax onucaHo Bbnne, c 
nojryMeHHeM nposyxTa aahhoA 220 nap 

OCHOBaHHfi. 

IlpHMep 2. BocnpoH3BOJurr npHMep 1 3a 
HcmnoMeHHeM toto, mto npaflMep II 3aMeHjnor 
Ha npafaiep Ha. Tpeic 4 Ha c|)Hr. ? aBjizercx 
pe3yAbTaTOM BH3yajiH3auHH rejis, nojiyMeHHoro 
no flaHHOMy npHMepy. Kax mojkho BHuerb, 
aMnjin(})HKauHfl sxcoHa III He npOTexaeT npn 
Hcnojib30BaHHH BbimeonHcaHHbix npafhuepoB I 
h Ila, ho nporexaeT aMiuuiclwxauHa axcoHa V 
c npaftMepaMH III h IV, mto aaer npoAyicr 
ajihhoh 220 nap ochobqhhh, xax b npHMepe 
I. 
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TaxiiM o6pa30M npHMep 2 noxa3biBaeT, mto 
HenapHocrb b 3 ' -okohmshkh OJiHroHyxjieo- 
THiiHoro npaHMepa no xpaiiHeH Mepe b 
ochobhom noflaBjraeT HHHixraipoBaHHe nojiHMe- 

pa3H0H aKTHBHOCTH. 

IlpHMep 3. S-Ajuiejib MejiOBeMecxoro al-aH- 
THTpHncuna. 

1 mkt HejiOBeMecxofi reHOMHOH flHK, no 
100 nnxoMOJib xaJKAoro H3 oimcuBaeMKx HHxe 
cwiHroHyx^eoTHaoB, no 1,5 mM /pe3y,TbTHpyK> 
maa KOHneHTpauHa/ KajKSoro H3 Merapex 
fle30KCHHyKJieo3HzrTpH(J)oc4)aTOB h 6y(J)ep b 
onHcaHHOft Bbnne KOHneHTpamra cMenniBaioT b 
1,5 ma 3aBHHMHBaiomeft MHKponeHTpH(J)ypajK- 
Hofl npo6npKe h o6i»eM aoBOfljrr ao 100 mxji 
CTepHm>Hoft AHcraumpoBaHHofi boaoS. IIpo6Hp- 
xy 3aBHHMHBaioT h noMemaiOT b 6anx) c 
KHnsmed boao& Ha 5 mhh. Peaxmno nmnxn- 
npyiOT, AofiaBJMfl 1 mxji pacTBopa Tag-noji- 
HMepa3H, coflepacamero 1 en. cfcepMeirra 
/napTHs 3 Agnlian Biotech, pa36aBjieHHaa ao 

1 ca/mxji Bbnneyxa3aHHHM 6y<})epoM/. Ilpo- 
6Hpxy HHxy6HpyiOT 4 mhh npH 58'C h 3aTeM 

2 mhh npH 9rC. Uhxji HarpeB-oxjiaameHHe 
58 # C/91*C noBTopjnor 5 pas h 3aTeM 
npH6aBnflK)T eme 1 eA. <J)epMeHTa /xax onncaHo 
Bbnne/. Bbimeyxa3aHHbrft uhkji HarpeB/oxjiax- 
AeHne noBTopaiOT eme 6 pa3 h npH6aBJiHwr 
eme 1 cjx. 4>epMeHTa, xax onucaHo Bbnne. 
3aTeM 3tot uhxji noBTopaiOT eme 6 pa3 h 
nocjie 3Toro npH6aBJunoT 1 AonojiHHTejn>Hyio 
ezxHHHny 4>epMeHTa, 3aTeM npoBOAflT eme 5 
hhxjiob h npHfiaBjunoT eme 1 ca. (fepMeHTa, 
nocie 3Toro eme 2 nnxjia h 3aTeM npH6aBJiax>T 
eme 1 ej. 4)epMeHTa Tax, xax onncaHO Bbnne. 
Ilocie 3Toro npoBQAflT HHxy6npoBaHHe b 
TeMerae 20 mhh npn 58 # C. 

FIpoBOAflT CJieAyronme HcnbrraHHs. 
a/ Hcnojn>3yKyr ojraroHyxjieoTHA 
5'TGGTGATGATATCGTGGGTGAGTT 
CAATTTT V . 

h onncaHHbni Bbnne cumrbHyxjieoTHA 1. 
Hcno;ib3yK)T MejiOBeMecxyro reHOMHyio RHK H3 
HopMajn»Hod roM03HTOTbi, He noABepnnenca 
reHeTHMecxoMy HapymeHHio MejiOBeMecxoro cl- 
aHTHTpHn chh3 ; 

b/ Hcnojib3yxyr aieAyiomHfl ojraroHyxjieo- 
tha: 

TGGTGATGATATCGTGGGTGAGTTC 
ATTTA VI 

h BbimeonHcaHHHH oJiHTOHyxjieoTHA I. Hcnojtt- 
3ywr MejiOBeMecxyio reHOMHyx) flHK H3 
HOpMajibHOH roM03HTOTbi, He HMewmeH reHe- 
THMecxoro Hapymemis MejiOBeMecxoro «^l-aHTH- 
TpnncHHa. 

Run onpeAejieHHH aMruiHcJ)imHpoBaHHbix 
npoayxTOB cocahhaiot 15 mxji pea khhohho h 
CMecH c 5 mxji 3arpy30MHoro rejieBoro 6ycJ)epa 
h npoBOAHT 3JiexTpo<Jx)pe3 Ha arapo3HOM rejie 
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/3% M Nu Sieve"/, conep^ameM 3th3hh 6poMHa 
12 mkt/mji/. 3jiexTpo<i»pe3 npoBOflST c 
MapxepaMH pa3MepoB / TpeK 9 Ha 4>hi\8/ juis 
nomBep^caeHHH n p a b hjilhofo pa3Mepa nponyx- 

TOB aMIUUI(})HKaUHH. FIpOBOflflT BH3ya^H3aUHX) 

re^ui b npoxonnmeM CBeTe /jumaa booth 300 
hm/ h Ae^aiOT naiaponaHyio <Jx>Torpa<i)Hio. , 
Tpekn 1 h 2 Ha 4mr.8 hbaskxtch pe3ym>TaTOM 
3toh Bii3ya,iH3amiH. Kax bhuho no Tpexy 1, 
aMiuuKjmxawui npcrreKaeT npn HcnoJiB30BaHHH 
HyxjieonmHOH noaienoBaTejibHocni (JxjpMyjiH 
V c 3'-KOHueBHM HymieoTOflOM, xoMiweMeH- 
TapHMM cooTBeTcrayiomeMy Hyxjieoraoy b 
B03Mo«Hofi TOHKe MyTamm S b o6pa3ue flHK, 
npn 3tom o6pa3yercfl nponyxT aMmmcfrHKamiH 
iLiHHOd 267 nap ocHOBaHHfi. TpeK 2 noKa3H- 
BaeT, oaHaKO, hto aMmracfcuKamifl He npoTe- 
xaeT, ecjiH HenapHOcrb HMeera b 
3 ' -OKOHManHH OTarHoenmeexoro npafiMepa, me 
Hcnora>3yeMtrii flHarHOCTHMeaaifi npaftMep HMe- 
eT HymieoTHfl /A/ b 3 * -OKOHMaHHH , HenapHirii 
no OTHomeHHio k Hyxjieoroay /A/ b noreH- 
mjajibHoft TOHKe MyrauHH S o6pa3ua flHK H3 

HOpMa^bHOd rOM03HT0TU. 

IIpHMep 4. Z-Ajuiejn>. 
1 MKT HeaoBeMeacofi reHOMaofi flHK, no 100 
niiKOMOjiB xaamoro H3 yxa3bnsaeMbix muxe 
onHroHyiuieoTHflOB, 1,5 mM /pe3y;u>THpyiomaa 
KOHueHTpamifl/ xaxaoro H3 Herapex 
ne30KCHHymieo3HATpH4)oc(l)aTOB h 6y<J>ep b 
yKa3aHHoii Btraie pe3y;n>THpyiomefi xoHixeirr- 
paoHH CMemHBaxrr b 1,5 ma 3aBHHMHBaK>meHC5i 
MiucpoueHTpH^jy^Hofl npo6HpKe h o6beM aobo- 

flHT flO 100 MKJI CTepHJaHOH AHCTJLnUIHpOBaHHOH 

Boaofi. Ilpo6HpKy 3aKpbiBaioT H.noMemaiOT b 
6amo c KHnamefi boaoh Ha 5 mhh. Peaicmno 
HHHUHHpyiOT, npH6aBJiafl 1 miui Tag-noOTMe- 
pa3U, coaepacamefi 0,5 en cfcepMeirra /napraa 
9 Anglian Biotech, pa36aBJieHHaa no 0,5 
ea/Mmi Bhnneyxa3aHHHM 6y4>epoM/. Ilpo6HpKy 
HHKy6HpyK)T 4 mhh npn 60"C h 3aTeM 2 mhh 
npn 91*C. Uhjui HarpeBaHHe/oxjia^AeHHe 
60'C/9rC npoBOAflT eme 5 pa3, h 3aTeM 
npH6aBJiflK)T eme 0,5 ea. cfcepMeHTa /xax 
onHcaHo Bhnne/. 3aieM uhkji HarpeBainie/ox- 
;ia*aeHHe 60*C/91 # C npoBOAflT eme 6 pa3, 
npH6aB;isa 3iaTeM eme 0,5 en. tfeepMeHTa /xax 
onncaHO Bbime/. BbuneyxasaHHHM uhxji Ha- 
rpeB/oxjiaamewie noBTopaKrr eme 6 pa3 h 
3aTeM npH6aBJiflKrr eme 0,5 ejj. <})epMeHTa /xax 
onncaHO Bume/, 3aTeM eme 5 pa3 c 
nocreayioiimM npH6aBjieHHeM 0,5 ea. <J>epMeHTa 
/xax onncaHO Bwme/ h eme 3 pa3a c 
nocneaywmHM aonaflHHTe^bHbiM npH6aaneHHeM 
0,5 ea. <J)epMeHTa /xax onncaHO Bbime/. 3aTeM 
npoBOfl^T HHKy6HpoBaHHe b TeMeHHe 20 mhh 
npn 60'C. 

Ha ocHOBe BbiineonncaHHOH mctozimxh 
npoBOAflT cneayiomHe HcnhrraHiifl. 



a/ HcnoAb3yxyr BumeonHcaHHue o;iHroHyx- 
/leoTHUH IX h IV h MejiOBeMecxyio reHOMHyio 
flHK H3 HopMajn>HOH roM03HroTH, He HMeiomefi 
reHeTHMecxoro HapymeHHfl HciOBeMecxoro al- 

aHTHTpHTICHHa. 

b/ WcnQJibsytVT BunzeonncaHHue Ojihto- 
HyxjieoTH«H X h IV h MejiOBewecKVK) reHOMHyio 
flHK H3 HopMajiiHOH roM03HToru, He HMeromeii 
reHeTHMecxoro HapymeHHa Me^oBeMecxoro cl- 
aHTHTpnncHHa. 

c/ Hcncvn>3yioT BHmeyxa3aHHHe ootto- 
HyxjieoTHAH IX h IV h MejioBeMecxyro 
reHOMHyio flHK H3 reTepo3HTOT£i Z-ajmean 
Me^OBeuecxoro cl-aHnrrpHncHHa. 

d/ Picnojn>3yioT BumeyxaaaHHue o^HTOHyx- 
vieoTHznai X h IV h wejiOBCMeocyK) reHOMHyio 
flHK H3 reTepo3HTOTM Z-ajweOT nejioBeMecKoro 

a 1 -aHTHTpHDCHHa 

e/ HcnoAbayior BumeonncaHHue ojmroHyx- 
jieoTHAH IX h IV h MejiOBenecxyK) reHOMHyio 
flHK H3 roM03HTOTu /ZZ/, HMeiomefl Hapy- 
memie a 1 -aHTHTpmiCHHa. 

f/ Hcno^b3yK>T BumeonHcaHHue ojiHTOHyx- 
neoTHOT X h IV h KeJiOBeMecxyio reHOMHyio 
flHK H3 roM03HTOTH /ZZ/, HMeiomeH Hapy- 
meHHe a 1 -aHTHTpHncHHa. 

g/ Hcnom>ayiOT BumeonncaHHue oahfo- 
HyxjieonmH IX h IV h MeaoBeMecxyK) 

reHOMHVK) AHK H3 HOpMaJIbHOfi r0MO3HrOTH, 

He HMeiomeft reHeTHMecxoro HapymeHHa nejio- 
BeMecKoro al-aHTHTpHncraa. 

h/ Hcnarb3yKrr BbuneomicaHHue ojmro- 
HyxjieonmH XII h IV h Me^OBeMecxyio 
reHOMHyio flHK H3 HopManbHoft roM03HroTU, 
He HMewmeft reHenraecxoro HapymeHHa mcjio- 
BeMecxoro al-aHnrrpHncHHa, 

i/ Hcnojn>3yioT BumeonHcaHHue armro- 
HyxjieoTHaH IX h IV h wenoBeMecxyK) 
reHOMHyio flHK H3 reTepo3Hn>TH Z-ajuiejra 
Me^OBeMecxoro a 1 -aHTHTpHncHHa. 

j/ Hcnojn>3yjOT BwneonHcaHHHe oahto- 
HyxjieoroxH XII h IV h Me^OBeMecxyio 
reHOMHyio flHK H3 reTepo3HrorH rjix Z-ajuiemi 
Me^oBeMecxoro & 1 -aHTHTpHncHHa . 

k/ Hcno^b3yKrr BfanneonncaHHue o^hto- 
HyxjieoTHflH IX h IV h Me^OBeMecxyio 
reHOMHyio flHK H3 roM03Hn>TH /ZZ/ c 
HapymeiaieM a 1 -aHTHTpHncHHa . 

1/ HcnaniayioT BHmeonHcaHHHe ojihto- 
HyxjieoTHZiH XII h IV h Me^OBeMecxyio 
reHOMHyio flHK H3 roM03Hrora /ZZ/, c 
HapymeHHeM al- aHnrrpiincHHa. 

B xa^flOM HcnirraHHH Hyx-ieonroiHe no- 
cieaoBaTe^bHOCTH XIII h XIV Hcnojn>3yioT juiz 

KOHTpOJlfl aNOUIH(J)HKaUHH. 

OnpeaejieHHe npooyxTOB a m n^ncj) mca uhh 
npoBoaflT, coeflmuw 15 mxji peaxuHOHHOfl 
cMecH c 5 mkji 3arpy30MHoro renesoro 6y(J)epa 
m npoBoaa 3jiexTp«Jx)pe3 na 1,4%-hom 
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aeHaTypupyiomeM noAHaxpHAaMHAHOM re-ie c 
8M MoweBHHOH b 1 x TBE 6y<J>epe /0.089M 
Tpnc-6opaT, 0,089 6opHaa KHCAora, 0,002M 
3HTYK/ b. TeweHHe 5,5 m npH 880 B. 3aTeM 
reAH oueHHBaiOT aBTopaflHorpa4)HeH b TeMeHne 
hohh npH KOMHaTHOH TeMnepaType c noMombio 

4>OTOrpa4>HMeCKOH MaAOMyBCTBHTeAbHOH mieH- 

kh 6e3 awacfcparMH. PeayAbiaThi npeacraBAeHbi 
Ha ({)Hr. 12. 

TpeKH 1 h 2 cootb eTCTB yiOT flHK AAa 
HopMavibHoft roM03HroTU /MM/, TpexH 3 h 4 
- flHK aa* reTepo3HroTH /MS/, a TpexH 5 h 
6 - flHK AAa BapHaHTHofi roM03nrorH /SSA 
flAa TpeKOB 1, 3 h 5 6ha HcnoAbsoBaH 
o-iHroHyxjieoTHa XXII / HOpM&AbHbiji/ , a AAa 
TpeKOB 2,4 h 6 Hcno^ibsoBaH oraroHyxjieorHa 
XXI /BapHaHTHMfl/. KaK h oacHAaAOCb, 
ya.iHHeHHe OAHroHyxAeoTHAOB He Ha6AK>AaeTca 
b rpeKax 2 hah 5. 06Hapy»HBaeMbie hoaoch 
npoayKTa o6o3HaHeHbi crpeAxaMH. 

ripHMep 6. 1 hp KacceTHoft nAa3MHAHoft 
flHK, 100 nHKOMo^ib xaamoro H3 aieayiomHx 
ojiHroHyxjieoTHaHbix npaiiMepoB: 

TTACTTTCACCAGCGTTTCTGGGTG 
AGCAA h 

TATGCGACTCCCTGCATTAGGAGCCC 

A, 

1,5 mM /pe3y^bTHpyiomafl xoimeHTpauHa/ 
xaacAoro H3 MeTwpex Ae30xcHHyxAeo3HA- 
TpH(Jx)c<J)aTOB h 6y<t>ep c yxa3aHHofi Bbime 
pe3y^bTHpyiomeii KOHueHTpaimefi CMemHBaioT 

B 1,5 MA 3aBHHMHBaiOmeHC5I MHKpOlieHTpHCjtyX- 

hoh npo6npxe h o&beM aoboabt ao 100 mxa 

CTepHAbHOft AeHOHH3HpOBaHHOft BOAOfi /Milli- 

Q/. I1po6hpkh aaxpuBaxn h noMemaror b 6aHW 
c xnnameft bouqPl Ha 5 mhh. Peaxiuuo 
MHHUHHpyioT npH6aBAeHHeM 2 en. Tag-ncuiHMe- 



pa3u /Cetus/ h CMecb 3axpbiBaiOT AencHM 
MHHepaAbHbiM MaciOM /Sigma/ ina npeAOTB- 
pameHHa HcnapeHHa. npo6Hpxy HHxy6HpyK)T 
npH 60 # C b TeMeHHe 4 mhh h 3aTeM 2 mhh 
npn 90'C. 3Ty onepamno uhxahmccxh noBTO- 
paxrr 30 pa3 /o6mee mhcao uhkaob/. 

3aTeM 0T6HpaK>T no 60 mxa peaxiuioHHOH 

CMeCH H npH6aBA5K)T 60 II HKOMO Ab ah6o 

npaftMepoB XXI h XI /HopMa-ibHbie/, ah6o 
npaiiMepoB XII h XX / BapuaHTHue/. 3aTeM 
jxjui HHHUHHpoBaHHa AaAbHeHmeH peaxuHH 
npH6aBAHJor 1 en. Tag-noAHMepa3u /Cetus/. 
CMecb HHxy6n pyioT 2 mhh npn 92'C h 4 mhh 
npH 60*C. 3Ty onepauHio noBTopswT b uciom 
4 pa3a. OnpeaeAeHHe npoayxroB aMiLiH^Hxa- 

XIHH npOBOflfiT, COeflHHflfl 10 MXA aAHXBOTbl 

peaxuHOHHoft CMeai c reAeo6pa3ywmHM 6y<t>e- 
poM h npoBoaa 3Aextpo<{)ope3 Ha 3 % -hom 
arapo3HOM reAe / M Nu Siewe", FMC 
Bioproduct/, coAepacameM 0,5 mki7ma 3thjh* 
6poMHAa. reAb BH3yaAH3HpyiOT b npoxoAflmeM 
cBeTe /aahhh boahh 300 hm/ h aeAawr 
4xyrorpa4)HX) Ha noAapoHue. Pe3yAbTaTH npea- 
craBAeHU Ha 4jht.13. KpaftHHH AeBuft Tpex 
cooTBeTCTByer MapxepaM pa3MepoB, HcnoAb3y- 
eMhiM AAa noATBep^meHHfl. pa3MepoB nany^ae- 
Mbix npoayxTOB. TpeKH 1 H 2 cootb ctctb yiOT 

flHK H3 HOpMaAbHOfl rOMO3HT0TH /MM/, 

TpexH 3 h 4 - flHK H3 reTepo3Hrorbi /MZ/, 
a TpexH 5 h 6 - flHK H3 BapHaHTHoft 
rOMOSHPOTH /ZZ/. Ejiz TpexoB 1,3 H 5 
HcnoAb30BaAH npaiiMephi XIX h XI; AAa TpexoB 
2,4 h 6 Hcnaib30BaAH npaftMepu XII h XX. 
Kax h oxHgajiocb, yAAHHeHHe npaHMepoB He 
Ha6AK3aaeTca b Tpexax 2 hah 5. 06HapyaceH- 
Hbie noAoaa npoAyxTa noMeveHH crpeAxaMH. 



<DOPMYJIA H30BPETEHH3 



Cnoco6 o6HapyjKeHHH czihhhhhux HyxAeo- 

TMAHhlX H3MeHeHHA B HyXACHHOBHX KHCAOTaX 

o6pasua, npenycMaTpHBaiomHft aMiuuic^HxauHio 
HyxAHHOBhix khcaot o6pa3ua nyreM npoBeae- 
Hna peaxuHH yjuinHtuns. ueiiH c ncnoAb30Ba- 
hhcm npaftMepoB, HyKAeo3HjrrpH(txx:4)aTOB h 
(J)epMeHTa noAHMepH3auHH c nocieAyjomHM 
BhiaBAeHHeM H3MeHeHHii t omAUHatoimiucx 
TeM, mto no xpaiiHeii Mepe oahh H3 npaiiMepoB 
aBAaeTca AHarHocTHMecxHM, hmcioiuhm Ha 5' 

HAH 3* KOHUe TepMHHaAbHblA HyKAeOTHA, 



xoMiuieMeHrapHbifi H3MeHeHHOMy HyxAeoTHAy 

HAH COOTB eTCTB yiOmeMy HOpMBJIbHOMy HyxAe- 

OTHflyi a H3MeHeHHe BbiaBASKrr no hsahmhio 
npoayxTOB aMnAH^jHxa uhh , ecin repMHHa-ib- 
Hbift HyxAeoTHH npaiiMepa xoMnAeMeHTapeH x 
cooTBeTCTBywmeMy HyxAeoTiuy b o6pa3ue 

HyXAeHHOBOH XHCAOTH, HAH nO OTCyTCTBHK) HX, 

eoiH TepMHHaAbHbift HyxAeoTjQ npafiMepa He 
xoMnAeMeHTapeH cootb eTCTBywmeMy HyxAeo- 

THAy B 06pa3Ue HyXAeHHOBOH XHClOTbl. 
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TaS/iMLia 



MyTaqnM, Bbi3biBaK)mne reHeTMMecKne 3a6oneBaHna 



BoneaHb 




Ccbi/iKa 


AyTOcoMHbie 


fle<fte»cr no aHTMTpOM6MHy 111 
AMnnonflOTvmecKaji no/iMHeBpona- 


CG->TG 
CG-+CA 
AC->GC 
AG-*GG 


DuchangeetaL, Nucleic Acids Re- 

search 14:2408(1986) 
Maeda S. et al. t Mol. Biol. Med, 329- 

338(1986) 
Wallace M R. et al, J. Clin Invest 78:6- 

- 12(1986) 
Wallace M R. et a| t J. Clin Invest 78:6- 


flecfceicr no a/ib<J)a-1 aHTWTpvincMHy 


TG-*CG 


12(1986) 
Nukiwa T. et al., J. Biol. Chem. 
261:15989-15994(1986) 




CG->CA 


Kidd VJ et a}., Nature 304:230-234 




GAT-+GTT 


Asp 256-Val, Bcon III; Coo6ujeHMfl He 
6bmo 




CTT-»CTC 
GGC->TGC 


Aenequn ko^oh 51 (normal) M Malton, 
B ny6nwKai4MM 
Arg M - Cys, Exon II; I BapMamr, co- 
o6u4eHn« He 6btno 


riapbi ocHOBaHuft 


Myraynfl 


Ccbinica 


flec^eta no aaeH03MH AeaMMHa3e 


CG-»CA 


Bontron DT. et al., J. Clin Invest 
76:894-897(1985) 




AA-»AG 


Valerio D. et al., EMBO J 5:113-119 




CT-»CG 


(1986) 

tl M 


flecfceicr no anonunonpoTeyHy E 


CT->GC 


Cladaras et al., J. Biol. Chem 
262:2310-2315(1987) 


CaxapHbjft Ana6eT 


TC-+CC 


Haneda M. et al., Proc. Natl. Acad. 
Sci. USA 80:6366-6370 (1983) 




TC-*TG 


Shoelson S. et al., Nature 302:540- 




TG-+TT 


543(1983) 
it ♦» 


Bone3Hb Tayuja ™na 2 


CT->CC 


Tsuji S. et al., N. Engl. J. Med. 
6 lo.of u-t>f o \ lyo/ ) 


runepMHcy/iMH eMua 


CG-»CA 


Shibasaki Y. et al., J. Clin Invest 
76:378-380 (1985) 




CA-»GA 


Chan SJ. et al., Proc. Natl. Acad. Sci. 
USA 84:2194-2197(1987) 


Bone3Hb 


MyraMMJi 


Ccbinxa 


fle<fceia no MMMyHorno6y/iMHy Kan- 
na 


CT->CG 


Stavnezr-Nordgren J. etal., Science 
230:458-461 (1985) 




CG-»TG 




fle0eicr no peuerrropy 


GG-*GA 


Lehrman MA et al.. Cell 41:735-743 
(1985) 


HecoBepujeHHWM ocreoreHe3 (tvw 
11) 


TG->TT 


Cohn DH et al., Proc. Natl. Acad. Sci. 
USA 83:6045-6047 
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npoflonweHMe Ta6nnubi 



5one3Hb 


MyTaqnn 


Ccbi/iKa 


OeHnnKeTOHypn^ 


AG-+AA 


Dilella AG et al., Nature 322:799-803 
(1986) 




CG-*TG 


Dilella AG et al., Nature 327:333-336 
(1987) 


fle^eia no 6enicy C 


CG->TG 


Romeo G. et al., Proc. Natl. Acad. 
Sci. USA 84:2829-2832 (1987) 




GG-K3C 


M M 


/46cp6KT no nypnH HyKneo3Mfl (poc- 




vviniams or\. ex at., j. 0101. v^nen. 


cboDnna3e 




262*2332-2339 M987) 


Ponnnau n wnifnPTnu una smpudq 
\*rc|ji tuori^nupj ic i u"nca>i cnctviviTi 


GAG-»GTG 


Chana JC and Kan YW Lanrpt 9 
1127-9 (1981); Orkin SH. gj at., New 
Eng. J. Med. 307, 32-6 (1982); and 
Conner BJ. et a|., Proc Natl. Acad. 
Sci. USA., 80, 278-82 (1983). 


6one3Hb ToHra 


AG-+AT 


Law SW. Brewer HB J. Biol. Chen 
260:12810-128814(1985) 


6eTa-TanacceMM« 






l^narr uvTAHTa 
i\J iovV^ wj i an i a 


Tun 


CcbirtKa 


(a) He(f)yHKMMOHaribHafl mPHK 






(1) koaoh 17 (A-*T) 


0 


unang ju. et ai. t rroc. Nan. Acao. 




^ri USA 76 2886 M 9791 


(2) koaoh 39 (C-*T) 


0 


irecamn Kr. et aj., j. uiin. invest. 




68*1012 ( 1981V and Chehab FF et 
al., Lancet i:3 (1986) 


(3) koaoh 15 (C-»A) 


u 


l<^9707ian HH pt al Pur MoIpc Rinl 




org. J. 3:593(1984) 


(4) koaoh 37 (G-»A) 


V 


Boehm CD etal Blood 67*1185 

LJ VCI till* Wi w V Bl, | WIWWW W # « ■ 1 WW 




(1986) 


(5) koaoh 121 (G-»T) 


A 
U 


Ka?a?ian HH et al Am J Hum 

■ XOfcOfclOl 1 1 II 1. Cl rul 1, w * 1 (Will. 




Genet 38:A860 (1986) 


MyTaHTw CABMra paMKM cMwTbiBa- 


0 


Orkin SH. et al. t J. Biol. Chen. 


huh (6) - 2 koaoh 8 






(7) - 1 koaoh 16 


0 


Kazazian nrn. ei ai. t cur. ivioiec. dioi. 




org. J. 3:593 (1984) 


(8) - 1 koaoh 44 


o 


Kinniburgh. AJ. et a]., Nucleic Acids 




Doc in **v491 MQfi^ 


(9) * 1 koaoh w 8/9 


0 


Kazazian HH. et al., Eur. Molec. Biol. 




r\m 1 *V5Q'*t MQR4V and Wnra C et 

al Proc Natl. Acad. Sci. USA 
83:6529(1986) 


(10) -4 KOAOHbi 41/42 


0 


Kazazian HH. el al., Eur. Molec. Biol. 




org. J. 3:593 (1984); and Kimura, A. 
etaj.. J. Biol. Chen. 258:2748 (1983) 


(11) -1 KOAOH 6 


0 


Kazazian HH. et al., Am. J. Hum. 




Genet 35:1028 (1983) 


(12) + 1 KOAOHbi 71/72 


0 


Chang TC. et al.. Proc Natl. Acad. 




Sci. USA 8 1:2821 (1984) 


(b) MyTanTbi npoqeccMHra PHK 






M3MeHeHM« cruia&CMHra 
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npoAonweHMe Ta6jiML|bi 



Knacc MVTaHTa 


Tun 


Ccbrnxa 


(1) IVS 1 nonoxeHue 1 GT-+AT 


0 


Orkin, SH. et al., Nature 296:627 
(1982) and Treisman R, et al., Nature 
302.591 (1983) 


(2) IVS 1 nonoxeHMe 1 GT-»TT 


0 


Kazazian HH. etal., Eur. molec. Biol, 
org. J. 3:593(1984) 


(3) IVS 2 nonowemie 1 GT-*AT 


0 


Orkin, SH. et a}., Nature 296:627 
(1982) and Treisman R, etal., Cell 
29:903 (1982) 


(4) IVS 1 3' end: -17 bp 


0 


Bunn HF. et al., Hemoglobin: molecu- 
lar genetic and clinical aspects, p.283 
(Saunders, Philadelphia 1986) 


(5) IVS 1 3' end: -25 bp 


0 


Kazazian HH. et al., Eur. molec. Biol, 
org. J. 3:593 (1984); and Orkin, SH. et 
al., J. Biol. Chem. 258:7249 (1983). 


(6) IVS 2 3' end: AG->CG 


0 


Padanilam BJ, et al., Am. J. Hematol 
22:259(1986) 


(7) IVS 2 3' end: AG->CG 


0 


Antonarakis SE, et al., Proc. Natl. 
Acad. Sci. USA 81:1154 (1984); and 
Alwer GF, et al, Nucleic Acids Res. 
13:777(1985) 


KoHceHcycHwe M3MeHeHMfl 






(8) IVS 1 nonoKeHne 5 (G-»C) 


+ 


Kazazian HH. etal., Eur. molec. Biol, 
org. J. 3:593 (1984); and Treisman R, 
et a[., Nature 302:591 (1983) 


(9) IVS 1 nono*eHne (G-+T) 


0 


Wong C, etaj., Proc. Natl. Acad. Sci. 
USA 83:6529 (1986); and Atwer GF, 
et al., Nucleic Acids Res. 13:777 
(1985). 


(10) IVS 1 nonoweHwe 6 (T-»G) 


+ 


Orkin, SH. et al., Nature 296:627 
(1982); and Atwer GF, et al., Am. J. 
Hum. Genet 38:85 (1986) 


MHTepBan voMeHeHiifi 






(11) IVS 1 nono*eHne 110 (G->A) 


+ 


Westaway, D, et al., Nucleic Acids 
Res. 9:?777 (1981) 


(12) IVS 2 nono)i<eHMe 705 (T-+G) 


+ 


Dobkin, C, et a]., Proc. Natl. Acad. 
Sci. USA 80:1184 (1983). 


(13) IVS 2 nono>KeHne 745 (C-»G) 


+ 


Orkin, SH. et a]., Nature 296:627 
(1982); and Treisman R, et al., Nature 






302.591 (1983) 


(14) IVS 2 nonotteHwe 654 (C->T) 


0 


Cheng TC, et al., Proc. Natl. Acad. 
Sci. USA 81.2821 (1984) 


M51 IVS 1 noncMKeHMe 116 fT-»G^ 


? 

5 


FpinnnlH FA pt al Ann N Y Acad 
Sci. 445:159 (1985) 


3aMeu4eHna KOAvipyrciue* o6jiac™ 






(16) koaoh 26 (G->A) 




Thein SL. et a}., J. Med. Genet (e 
ny6/iMKaitwn 1986) and Orkin, SH. et 
aj.. Nature 300:768 (1982) 


(17)koaoh 24 (T-*A) 


+ 


Goldsmith et al., Proc. Natl. Acad. Sci. 
USA 88:2318 (1983) 


(18) koaoh 27 (G->T) 


P*, P Knossos 


Orkin, SH. et aj.. Blood 64:31 1 (1984) 
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ripoflonKeHvie Tai5nnu>i 



Knacc MyTama 


Tun 


Ccbmica 


(c) TpaHCKpunqnoHHbie MyTaHTbi 






(1)-68 C-*T 




Wong. C. et al. a Proc. Natl. Acad Sci. 






USA 83:6529 (1986); Orkin, SH. et 






al, J. Biol. Chem. 259:8679 (1984) 


(2) -87 C->G 


+ 


Orkin, SH. et al.-. Nature 296:627 






(1982); and Treisman R, et al., Nature 






302:591 (1983) 


(3) -31 A-»G 


+ 


Takihara Y, et a!., Blood 67:547 






(1986) 


(4)-29A->G 


+ 


Antonarakls SE, et al, Proc. Natl. 






Acad. Sci. USA 81:1154 (1984); and 






Wong, C, et al., Proc. Natl. Acad. Sci. 






USA 83:6529 (1986) 


(5) -28A-+C 


+ 


Surrey S, et a|., J. Biol. Chem. 






260:6507(1985) 


(6) -28 A-+C 


+ 


Orkin, SH. et al., Nucleic Acids Res. 






11:4727 (1983) 


(d) MyTaHTbi no/waAeHM/mpoBaHMfl 






( 1 ) AATAAA-* AACAAA 


+ 


Orkin SH et al Eur molec Bio! ora 






J. 4:453(1985) 








(1)3'p (-619 bp) 


0 


Spritz. RA, et al., Nucleic Adds Res. 






10:8025 (1982); and Orkin, SH. ej al., 






Proc. Natl. Acad. Sci. USA 76:2400 






(1979) 


(2) 5'p (-1.35 kb) 


OHbF 


Padanilam. BJ, et al., Blood 64:941 






(1984) 


(3)p(-10kb) 


OHbF 


Gilman. JG, et al., Br. J. Haemat. 






56:339(1984) 


Myram- no 6eTa-TanacceMMM, KOTopbiw Bbi3HBaeT npoAyKU.nto yiueHbUjeHHofi qenw 6eTa- 


rno6nHa: MyTaHT. KOTopufi Bbi3WBaeT OTcyTCTBMe npoayKUHM uenM 6eTa-rnoCnHa. 


BoneaHb 


MyTauMfl 


Ccbi/ixa 


ne<pe*T no Tpvtoce0occt)aT wsoMe- 


AG->AC 


Daar 10. et al., Proc. Natl. Acad. Sci. 


pase 




USA 83:7903-7907 (1986) 


AecjDeia no yponopcfcwpMHoreHy 


GG->GA 


De Verneuil H. et al., Science 






234:732-734 (1986) 


T eMo4x)nn« A Oaicrop VIII 


CG-»TG (24) 


Gitschier X et al., Nature 315:427-430 






(1985) 




CG-*TG (26) 


N M 




CG->TG (18) 


Antonarakis SE. et al., N. Engl. J. 






Med. 313:842-848(1985) 




CG->CA(26) 


Gitschier J. et al., Science 232:1415- 




1416 (1986) 




CG->TG (18) 


Youssoufian H. et al., Nature 






324:380-382 (1986) 




CG->TG (22) 


« M 




CG-*TG (22) 


« It 


r eMO^wnnfl B Oaicrop IX 


CG->CA 


Bentley AK, et al., Cell 45:343-348 




(1986) 




GT-»TT 


Rees DJG, et al., Nature 316:643-645 






(1985). 




GA-»GG 


Davis LM, ej al., Blood 69:140-143 






(1987) 
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(a) 



N 



3' 



3 / N 5' 

N 



5/ N 3' 



OR 



E7 3' 



_ ^ 5' 



5'A p 3' 



(b) 

M 



__ 3' 

3/ M 5 ; 3' fV 

P 
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3* CCCTCATCACCGCAAACTACACCACCTCCT XXI 
5* CCCTGATCACCCCAAACTACACCACCTCCA XXII 

V CTTCCTCCCTJATCACCCCAAACTACACCACCTCCa 
3* CAACCACCCArTACTCCCCTTTCATCTCCTCCACCt 
I 

7642 

4mr.14 

10030 
I 

gACAAACCCACTCAACCTCCTWXXCCATCTITTTTACAGCCC 3 ■ 
cTCTTTCCCTCACTTCCACOCCOT^ 3« 

CTCTTTCCCTCACTTCCACCACCCCCCTAC J» XVII 

TTCTTTCCCrCACTTCCACCACCCCCCTAC 3' XVIII 

CTCATTCCC^CACTTCCACCACCCCCCTAC- 5 • XIX 

TJCATTCCCTCACTTCCACCACCCCCCTAC 3' XX 
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a^ATCAACTCACCCACCATATCATCACCAACTTCtlTCCAAA 3 1 
tTTTACTTCACiXCCTCCTATACTACTCCTTCAACCACCTTT 3 1 

TTITACTTCAOTUCCTCCTATACTACTCGT 5' XX LI I 
ATTTACTTCACTCCCTCCTATACTACTCCT 5* XXIV 



CACACCTCTTACCaTCTTCCCACTCACGCCCATCACCACTCCC 3» 
.CTCTCCACAATCCCTACAACCCTCAaCCCCCTACTCCTCACCC 3' 

I - 
7811 

CTGG AC AATC 3CT ACAACCCTC ACTCCGGC 3' 
TTCCACAATC:CTACAACCCTCACTCCGCC 5' 
<|mf.16 

3 f CCrrCCATAAGCCTCTCCTCACCCrCCACA XVI 
3* CCCTCCATAACCCTCTCCTCACCCTCCACC XV 
3,' CCGTCCATAACGCTCTCCTC A CCaTAGACA X 
3* CCCTCCATAACGCTCTCCTCACCATACACC IX 
3' CCCTCCATAACCCTCTCCTCACCATCCOCA XIX 
y CCCTC C ATA ACCCTCTCCTC A CCATCCCCC XI 
y CCCTCCATAAGCCTCTCCTCACCATCCACA VIII 
3« CCCTCCATAACCCTCTCCTCACCATCCACG VII 

3 1 TCCACCCCCTCCATAACCCTCTCCTCACCATCCACg 
3 • ACCTCCCCCACSTATTCCCACACCACTCCTACCTCc 
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9954 * Mr ' 17 . 
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